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JNTRODUCTIO^?-^ , % ; 

\ ; , . ■ / 

^ ■■*»■,■■ ' e ' ' ' ' . " " . ^' ' ' ., ' ' ' '"" 

. ' in pureuat(ae of Rpsbla^ion No. .1^4.4/1 of the ^General • 
Conference of (Jnesbo a-ti its twentiabb session, the Regional 
Workshop to Review Di'ologx. Education in Asia was held, within 
the- framework of thq Asian Pirogranune pf Educational Innoyatioh 
for b^velopm'ent' (APEID) , at the,S6iencie -Educatidn Center, , 
UniV0rsi,tfy of the Philippines, Quezon City', . from 18 to 23 
August' 1980. . • • ■ .^• ^ , ; y.,.:;^.^,. ' ^ J:^ ■ 

'Th^ Worksh6p was organized by the/Une^cp Regional Of f ice 
for Education in Asia and Oceania; through its Asian Centre of 
Educational innovation for Development /(ACEID) , jointly with 
the Science Education Center of the University , of ;the Philip- 
pines, which Is an Asspciat6d Cent-re of APEID. • 

The Worlcshop was attended by 12 participants J one 'each • 
from Afghanistan, Bangladesh, India, Indonesia, Jafian, Malaysia, 
Nepal, Republic of Korea,' Sri Lanka, Thailand, and two from 
the i'hilippines. In addition, two observers from the Philip- , 
pines attended the Workshop. Di<. Dolores F. Hern^^dez, Direc- . 
tor of the Science Education' Center of the University of the 
Philippines, was the Director of the Workshop, -^he Workshop . 
Was assisted by; a resource person-participant. Prof v' V. Basna- 
yake. Professor of Physiology, University of Peradeniya, 
Kahdy, Sri Lanka, *nd by two local specialists; Dr. Fredegusto 
G. David , Department of Psychology , and Dr . Ruben Umaly , De- 
partment of Zoology, both of the College of Arts- and Sciences, 
University of the Philippines, Diliman, Quezon City. Threie 
staff members from Unesco (two from the Unesco Regional Office 
in 'Bangkok, and one from Unesco Headquarters in Paris) attend- 
ed the Workshop. A list of participants , observers and resource 
persons is in Annex II . • ^ 

The main purpose was to, review biology education at the 
secondary' level , focusing; c^^^ aspects: (a) 'environ- 

mental aspects; (b) moleciilar and genetic aspects; and (6) 
application to health, nutrition and agriculture, and to pro- 
pose the teaching competencies for biology teachers . 

The discussions were directed toward identifying the * — 
key concepts, attitudes, values, methodologies, approaches 
and' teaching competencies of biology teachers. The agenda of 
the Workshop 'is in Annex I 

The Workshop was conducted in nine plenary sessiofis and 
fifteen group sessions: In the first plenary session,- the 
Workshop elected two -Rapporteurs'; Miss Amy J. Gonzalves (Bang- 
ladesh) and Dr. Arun'K. Mishra (India). The Group Chairmen 
wer^ elected by the group members themselves. The composition 
of the. groups is in Annex III. ; 



t The Orgftrtiaing Committee ooneiite^ of the staff of the 
U*P. SoienOe Kdvioat ion Cent eJT, ' \' , . ' • , 

• In the olosihg ee'seion, the Workshop oonaidered and 
adoptecl the-, report with moclifiaatiohs,' whioh have been in" 
oorporated in this, final report. 
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ChApfce^? One , 
RRVIEW. OP BIOtiOGY EDUGATION IN AflXA 



AFGIlA!!lia™ ' . ^ ■ , 

immediataXy aftei: the great gaur Revolution In April 
1980, the Government of Afghanistan started innovating, the 
education ayatem to make it not only available to a.Vl»^but , 
also to meet the demands o£ the Qountry. Efforts are being 
made to include science and technology in the education sys- 
tem so that the learners may utilize them in their daily Itvqs 

The school structure is as follows: -(a) pre-school, 
Which consists of nursery (3 months -2 years old) and kinder- 
garten (3 years - 6 years old) ; (b) primary (grades I-VIII) ; 
and (c)^ secondary, (grades IX-K) . . 

PrlTOciry gclence education 

In prin\ary schiDol^/^ science is' not; taught as a apeci- 
fic subject in grades I and ^11, but as part of the science 
dealing with healthful immediate surroundings. Ijfi grades III 
and IV, biology is taught in the form of, nature studies, for 
two hours A week. In grades V to VIII, biology is taught as 
a specific subject, in a spiral^ approach, for two hours a 
week. In grades IX and X, it la taught for three, hours a week 

The science programmes are related to real-life sit^^5>j^ 
tions of the learners, so that physical ai>d mental pow^riT 
are equally trained. 

The. textbooks are designed so that each lesson contains 
at least one practical experiment. Each teacher is provided 
with a teacher 's guide. Books for the various science sub- 
jects a're being prepared. Grade V biology is ready for pub- 
lication. The syllabuses in Dari for the science programmes 
for primary, schools have been completed up to grade VII. 
Soon they will be prepared in other national languages. 

Informal education is being actively promoted. 

Secondary science education 

In the secondary schools r the terminal dlasses arp ; 
branched into social science and natural science streams. 
The subject of skills development is not included in the 
syllabus for . boy students ; but there are vocational schools 
for students to learn the trades . For girl "students , skills 
development is infused 'in home economics subjects. 

Of ^he three hours of science subjects taught in grades 
Vill to X, one hour is devoted to practical work in labora- ^ 
tories. The theoretical parts of the lessons are taught 



Bi^^^'MiQfitim in AidQ ■ ' 

mostly by l^gtviFeis cl^Hv§r§4 by the teAOhe^rSfTeAqh^^ng ^ids 
miainly bl^QKbPft^rdp/ahnlk p^hd §Qitie qha3?t8» . 

' BvaJ.UA ti on . ' . 

t' Th^re are two eHAmlnAtiana per yeat:, one at micl«yeAr * 
An4 the qther At the encl qf fche AQAclemia^ yeMr. Primary §qhPQl 
eKftminatibnp Are orAli while peciondAry sohool eKAminattona 
Are both or a1 mncl written, * , ^ 




• The Department aarriea ovvb a ru^nl cleveiopment projeot 
which Aims At in\proving tlia livingi Ppnclitidne q£ the m^aea, / 
Xt uaaa an* interdiaaipXinary apprQAPhi • and the projaat aovarai 
among other a, aduaation and ^poia^r welfare r agriaviXtivre ^nd 
animal hviflbandry,i and health and aanibation, 

- yGradnataa aeaondary aohoola a\ra empXoyad aa vlXlAga • 
workara and trained through an oriantation aoutaa o:0 from, 
two to four wooka* duration, Thair baaid knowladga of acianoo 

aubjaota is ua.eful in carrying out thair community work. 

. ...... . . ^ . , 

EnvlronmahtaX eduaation , ^ 

The proaent' Ijovernment is taking ateps to identify and/ 
aolve environmental probXema and conaorvo natural reaourcas^ 
An environmental education project was recently tested . The 
- target ^population was . grade VII atudanta. For implomontation, 
' three modules were designed and developed dealing with such s 
issues as conservation of natural resources (aoi^/ forest and 
wild-life) , safe drinking Water, community health,; air and 
water pollution, use of chiemical fertilizers and radioactive 
waste. ' . ■ / .* . . ' ■ . 

In the new biology programmes of grades IX and X, envi- , 
ronmental education is infused into the general biology 
aubject. The subject matter of environmental education for 
grade VII has already been, tested, ^d the modules will form 
a regular subject ih grade VII.. They will be further expand- 
ed and used in grade VIII / Eventually it is envisaged to 
.include environmental' education in the school curricula . 
throughout Afghanistan. The subject is also included ,in grade XII - 
curriculum for laboratory technicians. - \.' 

■ ■ b ■ ■ . ' . . * ■ - ■ 

BANGLADESH ^ - * . y 

Educational structure 

There are five years of primary education, followed by 
three years of junior secondary, two years pf secondary, and 
two years of higher secondary education in Intermediate Col- 
lege or inteinuediate sections of degree-granting colleges. 

Students in: Bangladesh begin studying biology at the 
high-^school level, though in a very concise way. This in- 
cludes preliminary theoretical knowledge about plants and 
animals. • . 




: ' \ • ' , ' ^ • ; ; / ■ 

, . At th^ QQllege , lave-t, the SMfctjegt -is mQl^e elahQpate.iV . 
fhe apegifiQ tQpi«§ .inalW(-1e,, ifQv ei{smpl-e, •^Qplagy, eqonom^tJ , ' 
biplQgy (e.g, fishevie^, ai,.lk industry, inaaqta cts ^Af feoti-na. 
agpiawl ture') , , thepviea evplufeion ar>4 genetiqa, P'ield 
trip'? m-^. aelclQiii inoiucl'ed. " v 

0tv]clents bei.Qnging to the spienpe grpup in the^etUlege" , , 
visn^ily study bioipgy 2\8 pne pE- their majpr suhjegts, pA^rti- 
puiarly thpae in the ppemediQAi gj-iPup.' r ' 

• Very libtie pc the ©nviponmentai aapagti oE liiology ia 
inpVudacr in tha Hyiiflhn^^. 'I'h^j' gt^nerftl fflftHH UnvtJ iittU or np 
idea f\bout hPp\itU Pfvra mui proper nutrition. Vary' iittle 
importanoe is attf^okted to the woiepulftr ,flnd genetio aapepte 
of bioiogy, . . ■ *! 

T1\Q now ad\iQntionh-L atruatvira in Tnclln i«^*d«»orib«d f\« 
a 10 2 patt-Qvn, ru cbnBiflbfl oG tivQ yaarpi q,f primary, thrQe ^ 
yaara.oe middXq ^ncl twoyqarri ol! n^oondary flohool, eollowad 
by two yoara of hicjhor aocondary fiUaCjou. Thip oyatom ia rfow 
in of foot in mhny atatoa of tho country, and many othoru are 
in tho procoana of adopting /UlVi a new paUtorn. flomo varlAbili- 
tiCia in tarma of atruotura atill; e>tl0t'; ^ ■-^-■s--: 

lllatory of , biology oducation ;. : ' 

I Duril:\g tho 19&<^^ biology waa iritroducod aa an Gloctivo . 
in formal acionCG diaclplinos in ipany 'states and boards of 
,examination. With; the establishment of tho National Council 
ofEducational l^fesearch and Training (NCERT) *ih 1961, major 
innovat'ions took place in science curriculum development. The 
American sciries^, Diologicqil Sciences Curriculum Study (BSCS) 
was widely publicized and 'dis-tributod. At the, same' time the ^ 
need 'fedr truly ■ Indian. curriculimi . in biology as well as in 
other science disciplines^ was boing; intensely recognissed. The 

NCERT initiated a programme bf preparing tex tbooks for the 

higher secondary grades IX, X and XI; """"^ ^ , . 

After the visit of a Un0sco Planning Mission on science - 
education,, separate courses for physics, chemistry and bio- 
logy were prepared for the. middle stages instead of the exist-' 
ing arrangement of teaching general science. Today all high- ; 
school science courses are taught wj^th the. experimental com- 
ponent. 

Science education in general, and biology education in 
particular, have undergone a drastic transformation in India 
from a; totally foreign curriculum to a curriculum which is a . 
product of self-reliance. The , evolution of biology education ■ 
'■has reached a remarkably advanced stage as far as the concept ■ 
and the curricula are conce'med. * * 

• ' ■ ■ ■ ■. \ ' . ' • i 

Objectives -of science education • ^ . ^ ; 

In the^/policy document of thfe NCER^^ " The Curriculum for . 
the Ten-Year ' school - A Framework." it i^ mentioned, that : 



Biology edudation in Asia . / v;^ \ . ' ' ' ' 

- ■ l.^Science should help in reducing obscurantism and " 
prejudices based on sex^ castei religion, language - 
; or region. By emphasizing ia\rati6nal approat^h, 
L ' scJience j^hould help the development ctf a democratic, 
* secular and "socialist sta^:e. " . ' 

• 2. At the secondary stage/ laws and theories; should ^be 

. gr^du^ and sceptic- 

• ,;ism. should be encouraged. ^ ^ 

3'. The^basic principlesf of chemistry, physics arid bio- • 
' /. logyVshould be'^^^ inyestigatory or/ex- ' : 

- perimental aj)proach is suited to' this (secondary)' 
stage; of learning. Science club activities can be 
" ' introduced to encourage innovation and improviza-. 
.tion...- \' ' ' ' . ■ ■ , . 

Instructional materials / . ' ^ 

a) Lower /secondary stage ; The\"Life Science" textbook 
published by NCERT in 1975 -was modified. ,The (Jommittee for 
the review of th^ "CurriculuiTl for the Ten-Year School - A 
Framework" reconmiended a general science course and a separ- 
ate course as two alternatives for examination. While' for 
the gen^ralxscience course^ a sequence of topics from the ex- 
isting textbooks was given', for the^9ther' alternative) sylla- 
bus fr«nes were recommended for greater elaboration by the 
textbooK^wrijiers . NCERT has recently converted its three ^ 
separate courses - into a single multi-disciplinary or combin^- 
ed science course. 

b) Higher secondary stage ; The biology textbook was . 
developed through the^ Editorial Board, which assigned -units 
and chapters to authors, ^ith guidelines to maintain uniform- 
ity of standard, objectives and points of emphasis'. 

There are some mechanisms foir feedback and revision of 
the textbooks. 

Content V \ 

The biology courses at both the secondly and hig^r 
secondary stages are richly represented with^the content, and 
principles in. the enyironmental aspects, the molecular and 
genetic aspects,, and the health', nutrition and agricultu3^1 

aspec€s. r 

■ > . _ . . . , 

Problems 

^ ...... 

1. The examinations basically concentrate on evaluation 
in the cognitive domain, while the^ development of attitudes 
and values is often incidental. 

2. Fewer practical experiments actually conducted 
than those. prescribed in the curriculil^ due to laboratory 
constraints, large number of students, heavy load of teachers 
and prevalent mode of evaluation. 

3. The « low-priced keys, notes, guides to textbooks un- 
fortunately play a more significant role than the textbooks. 
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' *v 4\ 'The public examinati^^ reflect the conteiftporary 
social values, while th^curriculTam aims at social transfor 
inatioi\. ■ ^ ^ 




However;, the^ execution of these, projects in' schools leaves 
muchJ'to be desireja, and/mojre intensive follow-up- supervisory*^ 
work is* called foi:. . . . 

* . 6.1; At the' lo^er secondary 'stage , the approach of ^ in- ^ 
stx-udtioni^ as' reflected yirough the. textbook is quite conven- 
tional. The ^acts have over-riding superiority over, the . 
^methods of science. . At the highey-secondary^ stage, similar 
trends cphtiriue also/ but the situation is somewhat improved 
in view of biology being an elective subject and due ■ to 'the 
inclusion of investigatory expAiments and pro ject^. in the - 
course. 

'7. The curriculum is more a principle or fact-oriented 
one for nearly all the stages. There is only a secondary 
concern for the problems which: could be solved throughvthe 
knowledge of biology., or the problems which could be exploit- 
ed for'the understanding of biological concepts. j 

B. As to the 'qu^tion of "Science for Aclion" , although 
students are capable of organizing action programmes on the 
basis^ of their understanding, they are handicapped because 
there are no forums or organizations through which they can 
assert; and they are too concerned with the public examina- 
tion^ to think of translating their understanding into action 

V 9^ The biolog^" curriculum is too prescriptive and rigid 
to allow for the exercise of freedom on the part of" the tea- 
cher. However in the area of projects and investigatory ex- 
periments the^ position is^ifferent. 

10/ There is some linkage of the ^biology curriculum with 
the out&ide w^rld for the learner but a great deal more can 
be brought in jwith reference many of the topics. 



Teacher training 

The biology toucher of a secondary school in India is 
the holder of a Bachelor of Science degree from one of the 
over 200 universities in the country. Besides, more than 75 
per qent of the secondary biology teachers have, a professitDn- 
al degree in education (B.Ed.). About 25 per cent of the 
total lot, and a large percentage of the younger teachers, in 
addition, possess M. Sc. degree in Botany/Zoolc^gy or Life 
Science. 

The B.Ed, training does not help the teacher to develop 
an ability and aptitude to lower the content to the intellec- 
tual- level of the school pupils, nor does it equip him or her 
with proper aptitude and insight to develop higher mental ^ 
abilities through the principles of biology and processes, in- 
volved in biological,^ enqi^iry. 
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^^^^^ Regional College - cif Education r Mysore , of fers inte^ 

gtated degree course in sc|fence education. In this four- 
year course, genera! /education /science content and profes- 
iafional education are int^gratfea togeth^ in a proper sequence, 
For ^tudent^ opting f or^^the biological sciences group the 
itia j or sub j ects ^are bot^^y and zoology . The course content 
of biology closely parillels^^^^^t^ * 
.:;.6f Vthe .. region . : ^ ''v--^ ::. '^:-- , \ ' ■ . 

/ The Regional College -^^^^ Bhubaneswar ^ has 

recently started a M^^^^ Science with a • 

liiait;ed /enrolmenty j(2^^^ year) . The course is of 

thte duration /of four 'sem a total, work- Ipad of 

V eight^ content papers /and • f puV papers in education dis tribut- ^ 
-ed equally in. each feeine^^ Besides, there also an in- 

vestigatory piroject'^o be- completed by* each studfent .in - the 

fourth semester. » V ^ / • ' ■ 

■■■■ . fi ■ - -/^^ . ^ ^ ' ■ ...... ■ . ' ^ ^ ' 

Vari'oiife st^^ategies for thd in-service ^^^^^t^ of bi-o- 

logy teachefrs (also other science teachers) hayfe ^*been ^adoptj- ^ 
ed for a l4rge-scale upgrading) of their content knowledge. ' 

. SioiTOuer .inst:it^ and four weeks' duration 

were organized for the teachers of tjie' schools taking, up t)je ' 
new biology curriculum. : 

/Greater emphasis was placed on environmental , cel^lular 
and itiolecular aspects. The teachers generally per;Eormed all 
th^'prescribed and additional experiments, and conducted in- 
vestigatory projects. The faculty of each summer institute ; 
consisted of well qualifi-ed teachers from -local universities 
and research institutes under close supervision of the NCERT 
faculty. ^ , 

For the benefit of the teachers of the State Government 
schools a new programme of 'Centres for Continuing Education' 
has been initiated. The ob jective/is to establish one such 
centre in each district of the country to be run by a paft- 
time lodal faculty- ^ 

- ■ ' ■ ' .'^ ■ . • ■ ' ■ 

INDONESIA 

' Educational structure ■ . , f . 

There are six year^ of primary^ Education (starting at 
the age of 7) , followed by another six years .of secondary 
schooling (three years of lower secondary, and three years 
Of upper secondary). _ ^ 

Objectives of biology education 

1. 'To develop understanding and curiosity among pupils 

towards living organisms by developing their basic 
concepts in biology; ' - 

2. To develop basic understandingabout sciehtifio pro- 
cesses and the problem-solvinglhiethods/N 

3. To develop values of life among children^- 
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'it is mentioned in the Outline of State Objectives i,n 
the curirfent stage of the Five-Year -beveiopment Plan th^ the 
emphasis will still be placed on the development of the agri- 
cultural sector,, although, light' industry will also be given', 
attention. Bio logy -Reeducation can therefore contribute to ^ 
.national development through the improvement ■ of human envi- ' 
ronm'ent', community health, hygiene, and nutritidn/ 

Biology "in ' J:he-v school curriculum ^ ^ \ 

' ,^ Bi^)*gy!' is taught, as a separate^ subject to. 13-18;Y^ar-| 
old students at the secondary level,, but there is jnow a movep 



ment in th^ lowfer secondary schools to of fer 'Ipitflpgy ' as an 
integrated subject, with oth^r disciplines , as in the primary 
. sc-hoois. : ' ■ * ' ' 'fl . ■ A • V ■ t , : , . t /■. 

For the non-scienCe gr-oup"^ of students in the senior / 
liigh schools, biology is emphas^ized. because VeVery citizen J ' , 
should be awar^ of his eXi'stence irr the\ehviroi^ in v^ich > 
.he . livtesv ''it 'is goffered as a popular sxjjJqnce^^ Wit^ . 

knowledge *taken f rom daily; lif d with .bioldjgical impircat:i9ns, 



Environftiental 'aspeidts - ^V ' ^ v ' 

. Through scientific explanatidn and real-life :ex^ 
ficatibn the i^l^ogical processes and ecological 'inter- / 
dependence, atte^^^cpuld be made to develop in the students- 
the awareness of^^Prs crucial role in tipping the critical ^ 
balance of nature's var4.ous components. Ecological princi- 
ples, as a ±>,^sis dn the management of himaiTi' environment, 
should enter ' tTie biology curriculum. 

The 1975 curricula for lower acid upper secondary schools 
include instructional objectives relating to environmental 
aspects. The ecological approach to the study of ,bios^)here 
v^and environmental aspects are given ejnphasis. , . 

There are three volumes of textbooks in the 'biology 
package ' for lower secondary schools, and also three for . 
upper , secondary schools. The biology educai:ionj, in the upper 
secondary schools is carried out through an analytical ap- 
proach. Clearly the environmental aspects constitute the 
main topics in the curricula and the accompanying textbooks. 

^ Application to'heaLth, nutrition and agriculture .. 

In Indonesia, health and nutrition are integratecl and 
.combined. The main problem is how to strengthen the co- 
operation between the health centres and the schools.. 

In the 1975 curriculum, there^ are no instructional ob- 
jectives about skills development , especially • in agricultural* 
education. But there are possibilities of relating the school 
activities of h biology course to^skil Is' development in agri- 
cultdre. The teachers, however , have little Interest in 

, extr^-curriciilar activities, because they think that practic- 
al skills development should constitute a part of other sub- 
jects such as applied cheMstry and i^kill^ subjects. They 
consider biology a pure science; it should therefore be dis- 
tinguished from applied science w 

' ■ 9 



Biology ] education in Asic^ ; • * v . • ■ ' ' ^ : 

School facilities for' bj.ology educatiori7 ; V . 

' All state upper-secondary 'schools have relatively well- 
equippefl laboratories. Private upper secondary schools in 
cities usually h^ve labofatories , , but bnly a few in small \ 
towns have special rooms for laboratory wojgjc^^ • ^» 

. The Jaevern|ne;t>t has launched a ' textbooks package^ pro- ' 
ject • to ifensuTe^^ljl^^ use the textboi^ks through- 

out the y^r by either bb:^ro\^^ schcjol, oir 

buying theIt^. However^yp!rxvat%*^ schj^ls arid schools in 3riiall 
towns do not receive ^f^icient copies, and textbooks at local" 
stores are either experisive^r at times out of stock. 

Teachers v - . ^. ^ ' 

The ?creativity' of biology teachers is essential in 
getting the studehts interested in f the subject. Teachers- in 
upper secondary schools exhibit greater creativity than .those 
in the Ibwer secondary schoo^s^ Similarly , teachers in indus- 
trial areLas show .more creativity .toan those iqi smalL towns or 
*rural 'areas. "^1^ ^' ■>. . , ^ ■'■■'■^ ■ - '.■ / . ■ ' 

Educational ;&tr^cture-;.\^^^'^- * ' 7 ^ . : V: * ' ? : 

— . .. . ■ — ■ ■ — ;• ■ — , . - /^v*.' ■ " -V; . 

. ■ ' ♦There'' $^i:e /six yea^rs^^^^^ priinary ; ; f oilowed, -by ^- 

three years of loWer>-secbndary education and thxee yiears b£ \ 
upper-secondary educatXbri (or four years of part-time upp^r; ^ 
secondary)., then four years of universi;t'y and cdllege^ e^^^ 
tion. There ar^ also junior colleges. ^two years) and tech-** 
nical colleges (five years) for secondary schopl graduates.- 

, . . . •• f ' - ' ^ 

Biology edyiGation in elementary schools 

in elementary schools, biology i© not a separate sub- 
ject, but integrated in science in general . From 19 80 on- 
wards, science is taught for two periods a week in grades I* 
and, 11^ ar^ for three periods Va week in grades III to/Vl. ^ 
Science for grades III and above, is divided into . three- parts-: . 
(a) living things and their environment; (b) sub^ance and 
energy; and (c) the eaarth, arid the universe. 

Biology education in lower secondary schools 

At the lower secondary level; biology is again not a - 
separate subject, but is integrated in science^ From 1981 
onwards, sciencev will be taught, at this level, for three 
periods a week at grades I and II, and for four periods' a 
week in grade III. It is divided into two areas: the first 
covers the content of physics and chemistry; and the second.. , 
covers the content of biology and earth science. 

Biology education in, upper secondary schools ,, _ - 

Biology is taught as a separate subject in upper secon- 
dary schools. Students in the first year of the upper- secon- 
dary school have to study 140 periods of science per year. 

: ^ ' V '• ■ . . '10 ' ■■■„■' 
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Then in the second an^itjfiird years, biold^ 

the elective subjeetS/^ Ct^he others 'are; physics, chemistry, 

earth science, -and science ^)^. \ 7a 

There is •^ provision for the purchase of sici^^e equip- 
ment and Apparatus at '^bchool in the Science Eduction Promo- 
tion Law. The Gove'rhi^tten^^^bsidizes half the cost of science 
equipment at schooL. ./ VS; " ^ ; n 

■■; '^'^ . . .,' ^ ''■:/ 7 • ■ ' ■ •• •' • ■ • '> ^ ' 

Envi[ronmental aspeqts/ ' * ^ / . 

- At the elemetitary. (priftiary) level, only the influences, 
of the enviromnerital factors^ on living, things are dealt ^ with. 
At the lower-secondary stag,e', the subject of science is or-^* 
ganizqd as a whole/frpm- the ^ ^oint 'o£ view of ' science of the 
environment', As TEor the upper STecqjnLdary ^level , at pi^sent, 
the renvir^Dtiiti.ental /aspe are coveted mainly by Biology II, 

from 198'2 they will be covered by ^pi^nce I, Science 11 . 
ana' Biology. . ' T V-^ 7 ^ ^ 

Molecular" ^nd ^gene tic aspects 

• — ^ — • ■ ■ ... .. • ' ^' J .- ■ - V •*7 

^ ' , These T^e/- not given ii| "the elementary schools . At the 

lower-r^eqondar-y st^^^ the fundamentals of molecules and^; y 

atoms are taught^^in the co^ of physics- and chemistry, ibut- 

riot .so with reference to biology. .In the upper- secondary- . 

sclioois,_a significant prdjj leairni'tig in. biology deals 

with the jnolecular . and gen^ticNaspecits ; but ibhe ; higher soph^s- 

tigat'eKa.m^ very^ difficult 

>£6r ^^^^^^ t^aciiLe?^ 7*^'Keref 03;e> ttie >revis ion of the 

' course bf ^study / .:-thl pax'^tipXi^^^^ has been' draSticallx^ 

reduced-^"' v^' ■ ■ . "7 ' ^ ■ '-^ - 7 ' 7' - ■ ''^- ''r' . 

Appli^cation t-o healttfy nutri-bi^pn arid, agriculture y, • 

* ^» At present; these aspects are covered by other subjects, 
and only the 'lDasic.'principleS;pare;; take^ up in the teaching of 
biology^ for example/ health^ '^^ given^tils hygiene which is fa 
part of physical education; nutrition is covered by homemakingi 
and partly by health and physical education; agriculture as 7 
the.cultlvation of plants and the breeding of animals, at thie 
elementary leyel, ".and as • cultivation V, iricludedyin handicraft, 
at the lower fe'^condary level. In upper secondary schools, * 
thi^ 'aspect is not cc2)vered exbept as specialized courses in 
.upper /secondary agricultural schools; and a^^ part of -co- 
curriciilar* activities. 




Teaching strategies^utilized - ^ 

V The teaching, methods used are : laboratory ^work, 4?^peri- 
ments and observations, 'fi^ld work, "transfer classes," > 
(classes to stay out in a given area for a few days of study, 
observation and- /fie^d trips) , nature survey, r^ad, r educational^ 
technology , modrfl^ir prog-^ammed instruction, and a response 
analyser* (a gaaget^that. enables the teacher to get immediate 
feedback bn.answers of the students). 



lri-kei:vic6 teacher eclucatioh -y^. ^ ^ ■ \ f\ '*a ' - ' ^''l 

. ^ '^^^ T^^ loiia-terin attachmlnts afl*" uni- 

versities dhd res e^^^ There .are also in- . 

service-^raining Eirograinines organized by-; science. edu<^t±on_^ • ■ . 
centres located in. each prefecture^ The training. ^is bgpal- . 
iy -ot'on^ In addition,, mqnicipal' 

spience education centres a estalilished tjiroughout 

Educational istructurei .^ . * : . : ' , 

* Aihe^ education, followed by ^ 

three-y^ars %^ lower-secondary and two years of upper-secon- . 
dary>ed\#atic^. The ppst-sescondary or pre-uniyersity educa- 
"tionli^^f two years' dujration. , 

V ■ ■ ■,: : , , ' .. ' ■ ' ' ■ 

Sciencei curriculunt changes J..-. . ' . ' ^ 

The integrated science prograimne' started in the late . 

6t)s. ' At present all the lower^rsecpndary schools' (Fops I to 

III) offer integrated science as, a subject. The chafige . 

logically took place J-rv the courses at the upper secondary 
...level.. -*'r'' ■» ■ . : 

' The Physics , Chemistry and Biology courses ^ (Malaysian 

syiiabus) iwere introducfed in 1972 . Careful, selection - of the . 

topics, was made? sfj that the ^^p^ completed in 

' two 'years;. .■- .■ .■'J..- , '■. ' 1 ■ . r- ■. 

• The General Science course (fllaaysian syllabus) for arts; 
students was also introduced. The syllabus- developed was -neWv 
rocal♦ a•nd^ implemented in stages with-a f^w >tri,al -schools' m r 

' ' A3J the, courses underwent phased\iinplementatibn, with & ' 
Cont.inuouS^period* of f oifmative evaluation. • ^ 

Tea'cliin» and learrting strategies 

, The ■teaching/learning strategy recomirfended is based pn 
the discovery and inquiry approach. /Cpnce^ual, understanding 
is- given prime importance, coupled with students ability to 
apply acquired knowledge &nd skills to .real-life situations. 
The spirit of investigation is highlighted. ^ 

' ' At the 'lower secondary level , worksheets dre used to 

enhance further investigation, and disctission. 

• o At the* upper seco'ndary level-, the teaching and lea^rning 
' strategies used in biology' and general science are advocated 

to further improve the understanding of principles and con- 
cepts through classrobm activities ahQ experiments .. 

Biology education 'in secdndary schools ' , ' 

'fhe, new biology .courses hav'e"^ been adapted to the Malay- 
sian .context. In the- integrated. science curriculum, the, 
approach has been to 'interlihk various concepts*. , The . 

' : ' : . '■ -.12 ■. ^ ••: ■.. ■■■■ • ■ 
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invirorimehtal 'Aspects are "inttpduced in 'a very gener^lwf orm. 
'^Goncepts>T&n health and introduced ^with' emphasi& 

given to Tf vinctions of *dif f erent organs , b'aiance^ .diet, and \. 
body systems; Agricultural topics are;treated.dfi •taore detail 
in the upper .forms. .Also jat this .leveL, pupils a r^ required 
'^tb study health education as- a non--examinati6r^ 
separate^ly . ' j ' ^ .V/ / * 

In the general science (biology|se5<|bion) , the ; thf ee - 
areas are treatefl in more depth. / f '}M, /.^ ' " , ' V 

/ Hi the' biolpgy course, units are?^rranged in a sequence 
to ensure ;ttiat appropriate f o5[mdati(OTs;^re built-up for latef^ 
learning. • . ' 



TeacRer training 

In-service, and 




e';;^Qi^i:s6s, .- In ±he Integrated 
e^MJ&73 teachers had befen inl-' 



science programme/ by 
tially prientafced to 
science course ^nd^ 
teacher s. respe(0^i^«<?p^' 
^by the; SChooL%:M^ 
cation :a;t ' the-%]Ei*i^^i 
grammeS methp^q)!©^;^ 

NEPAL),- ■ : - .-. : ' .. 

Educational ^5truG^uj?# g;r j i : . • . 'i 

r~^'7""Th^^ primary Education, four ye^^ 

of lower secondar^^^a uppeij-secpn^ry- , i 



/Wtilum. For the general 
^ fecoyrsesf 1,498 and 2,978 
^sf^Service courses organized ■ 
^ion, ihe Faculties .of 6dtt^ 
fi^'fe-B ^he country^^have; pro-^ ' 
Ifbwailrds the ne^curriculto^ 



education . w ' 5=^^ 

. ■ ■ v.s - - ' ^ ■ ■ " .■ • . • ■ ■ ■ " 

Science curriculum . - . i • * . / \ 

Science li^ introdu^ only from grade I^vfis one of the 
compulsory subjects. ;At . the primary level, some science con- y 
cepts are inte^grated in social studies. "At the secondary / ^ 
levei; science continues to be one vof the nine compulsory 
subjects. ] : , . ■ 

The science curriculum gives; first priority ^"60 knowl- 
edge, siXills and attitudes^;that-will be of direct lise to tfhe . 
students in their ^ daily -lives.. v - ' ^ • 

0 In the*.gene;ral secbndary school, 12 ,per /cent \)f the 
total school -time is allotted for general science. Biology 
ioi the secondary ^.sghool curriculiam is : treated, under two ntain 
areas:. (a)\. structure of living things;; and (b) life processes 
,V arid maintenance. Environmental raspects^are ^J^cluded in the 
^second area^ There is. no refererice to molecular aspects. 
There are separateVcurricula for health, nutrition and agri- 
culture at the secondary level Health is a compulsory V_ 
subject for" all l-evels, and npt integrated in biology. Nutri- 
tion an<| agriculture^ arfe vocational subjects, ar^ are offere^ > 
Qnly in vocatiohal schools . However , feome 'Introductory con- 
cepts on these three areas ^re treated under yarious units of 
general .science. ^- * . * <' 

13 ■ •/ ' ' ■■. 
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Scie^^p^qui^ent anvl materials ^ ' ' t^i^^ 

' . *v ^ and materials' is ^di:^i;ri- 

but^^d free Tto every schqol by the Ministry of Education^ In 
- "ro^t of the, schpols thepe is no separate science^jroonr^^ " 

. Teaching method^ . ' , . . 

4o ' v.* Due: to lack of physical facilities and trained teapher s , 
the me1:hpjd of teaching biology is still cpmplet^l^ lecture- V 
; driented> Only ^n a *f ew schcjpls is ±he demonstration faethod' 
..used.'- * ■ ^ ■ --'i ■. , i 

■•;^-::Ar ' / ^\ . ' . - ' . ■ ' ■ ■ v-i:! :;• 

PHILIJ>PINES . * ^ N \ ^ ' . * i > ; . 

Educational structure r ; ; V - V ' 

.The formal system* of edijcation in the Philippines; pirp-^ 
"Vides-.for /Six y^ar^ Df"p]^ education, arid four years of . 

^^seconcjary /education., Both primary and deco^dary levels >are 
comptilsory.v .•; . ■■• ."^ • - 1 ^ > 

Biology ^e d ucation .-in the schools curriculuh *^ ; - V 

' In the fir^t- three- grades pf pr^^^ education, science 
is irttegrated irf hjeglth' edupation, Th^n, 'in.gra.des./lV t^^^^ 
BcieJEicelife taughtv^s '^a sepa^ i ; : . 

> ■ '^At th^ secb;^arir ;le ;;th;^: /natural --^ course <5pn- 

feist sV. ^ in't^^ wiith emphasis 6n a parti- 

t^uiair. area *^t each yeAi; level .^^ II "(second year) , . 

the emphasis .'is on biology , , with. a t:3|je allotmerlt of three / y. 
hpurs 'per week. ■ , ^ -> * *V- • " 

, ;Thesiciehce'^ courses fot th6 yocj^tipnal/ and .technical^ 
schools >are similar to those pffered on the general curricr- 
ulumi with emphasis* on the practical aspecjbs. • \ , ^ 

^Ih special science high schools , the curriculum is miijCh 
richer in texros of science a:nd mathematics and intended to 
provide .giflfed ^students with the optimum learning experience . "^ 

Concepts, relevance and 'flexibility ' . ' \ 

The important and relevant concepts are /dearly biroughJib 
out in' the qiirriculum. *But ecological concepts ,are relatively 
new, -and genetic concepts., espepially *a.t the m61<§cuiar level) 
are doubly difficult. There is therefore a critical need> 
for /the proper sequential presentation of conceJ)fcls and the 
blending of factual but relevant examples. 
V. ■ ■ , ' ■ • . ■ ' 

To promote relevance, a biology curriculum may allow 

some degree pf f lexiblj.-d4:y in the, use of available materials . 
Modular exercises might offer this flexibility. A well- 
trained teacher is expect ejd to utilize indigenous dr . any avail- 
able materials^ which can best present the concepts . ^ / 

■ \ ' ' \ ' ■ ■ . ■ ", . . • ^' ■ ■ \ 

' .-I'l ■ . ■ . ' , ■ 4. . . ,. " . . 
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. V ■■ Revi^ of biology education in Asia " 

REPUBLIC OE* KORiEA ' ■ \ , , - ' 

Education Structure A " 

• . The system of . education in the Republic of Korea is. 
composed of six years of primary education, three years of 
middle-school education/ an<a three yearS^df high school 
education. / # 

Biolog y : in the school curriculum 

Jn grades I-IX/ biplogy is integrated in the science 
curriculum. In grades X-XII, it is^ taught! as a^'sep.arate sub- 
jQ,ct. Students at this high-school level are required to 
complete two subject areas in science,.' onvan optional Basis. 
A s^uident must get ten credits of science /over a three-yeai^ - 
•period '(one credij: -is one liour per week^for,18 w^eks) * 

The biology content at th'e primary -level consists of 
the relationship betwe^en^ organisms an^ their' environments , / 
and the basic' concept o|' the ecosy.stem. "What is^ unique . is . 
the intensive. --treatmeint rof ^ tlie ecosystem,. Which.is deart with 
in biology in tl^e high school^ : * ' • . . * * - ' 

Instructional, materials , - ' > ■ \ \ ' ^ • v , 

^ ^The^'k^^ .Development Institute (KEDI) has 

deveibped a unit called "Wan and the Environment" for grade 
VIII . This. unit ^qis tried out, and is favourably considered 
for integration into the science subject for the middle 
scHool. The unit is - accompanied by a teachers' guide and 
student learning materials.. / . 

SRI LANKA ^ ' ■ •»>■ - - - . 

Educational structure 

Th^ formal educational structure in Sri Lanka is com- 
posed as followb: five years .af primary school, five years / 
of junior secondary schoolv two years of senior .secondary 
school, and tertiairy (higher) education. / 

' Science ' curriculvim - y " ^ , 

At the primary \evel, the. pupils learn science infor- 
mally as environmental studies. The curriculum is mainly 
based on nature. The child is confronted with very simple 
problem interactions, and is given simple assignments. 

At the jvinior secondary level, the curo^iculum consists 
of integrated /science wl^ich is a compulsory subject. Teach- 
ing is mostly accompanied by practical activities . About 16 
per" cent of^the week pupil is on science. . 
Nearly 40 per cent of the integrated science curriculum deals 
with biology. ' The teacher and' the pupil work 'together to 
improvise the equipm^ent made ot locally available low-cost v 
'materials. Field woirli. is given a very prominent place. The 
curriculxam materials foa? this level is prepared at the -Cur- 
riculum Development Centre -in Colombo. Pupils are supplied 
with textbooks free pf charge. 

' ' * .- -15 ' . ' • ; 
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■■■VV:H % . • • • ■ ^' , : ■ \ ■ ' ^ . * ' ■ . / *■ '. ; ' / : . .■ ' 
■\ \V- the senior sercondary^ levels science is 'taught 'as . 
fout separate disciplines; physics^ chemistry^ botany and 
. zoology V Only about , 15 "per cei^tr pf ;t};ie student^ population 
at ti^i&'^^^^ chance to study science. During' the pas t . 

fe> ^years^ drastic revisions in thfe -science syllabuses have, 
taken p^^ particularly ,in' chemistry ahd zoology, . lium^n ^ . 
biology^ is one' of the latest' additions in the new advanced- • 
iWel zboibgy syllabus. Other new areas are^ animal di^er- 
sityr edplogy^ industriar aspects*' and technology (as econ- 
omic zddiogy,) ^ gerietic engineering^ . genetic counsejLling^, 

The\ Field-Studies Centre programme 

^ ^ This; isV a science environmental progr^amme. to serve the 
needV students 't)f /the G.C..:e.. Adyance'd -Level;. A ; ' 

Field-Stud:^- Cehtre/is. d^veld^ taking int6 consideration; ■ , 
a na^tural resource' as . tft^^^^^ actiyity . ^/The ptogram- ; 

me provides faciliti^^ study of th0 :eriviron- ; 

ment.Aand makes\ the yc^^ aware of ;the- ne^d fpr; cbn- 

seryati^ ' V / 

< Two Field Study Centres were set up in 1979. Several 
study qamps have Ybeen^^^^^h^ teadhers and* school princi- 

pals have been •ti'^ined for fieldrstudy work. These centres 
have i::on±ributfed .igreatly to the development of science educa- 
tion in Sri Lankai, and ^have developed a larg^ ;;lumber of pro- 
jects -for the general public too. ' 

^ Teacher training I / * / ^ 

Teachers of Wcience at the,, junior secondary level are 
mostly untrained, but they are given vigorous in-service 
training. ! * ' . 

.. THAILAND ^ , . ' ^ }. ^ ^ ' ' , ; 
Educational structure \ 

The schooling pattern in Thailand is as' follows: six. 
years of compulsory primary education/ followed by 'three 
years of lower-secondary and three ye^s ojE. upper-secondary 
educatioh. 

Biology curriculum 

Corresponding to. the concerns of the Workshop, the 
* biology curriculum aims at : ' ^ 

1. Helping students to acquire biological knowledge / 
applicable to their lives; making them observant of 
local environment and people's way of. life; stress- 
, • ing the values of conservation of natural resources 

/ and. natural habitats; 

' . 2. Recognizing the relationships between bi<^gical 
knowledge and other disciplines; . 

3. Helping students to acquire skills in applying bio- 
logical knowledge to problems in their ,personal . 
lives and public welfare; . • 

16 
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4. Helping students develop certain attitudes; e.g, 
love of nature and appreciation of the value of 
conservatipn of natural resources'. 

At the primary level r biological topics are incorpora- 
ted in other subjects which are grouped together as si^bjects 
forihe promtion of life expeH Science as such is not a sub- 

ject at the primary level. 

• At the lower .secondary level, general science is a - 
separate subject, in which all the science disciplines are 
integrated. BiolcJgical aspects deal with the environment 
andPocfcupat ions of ' the people.' " 

At the upper-^secondary level, biology is taught- as, a 
$eparate subject, for three hours a week. Students select- 
ing the scie^nce programme must study six courses iti biology. 
The content of these courses deals with basic knowledge in ^ • 
biology which will prepare students ^f or further study. Non- 
science students then also Have tq study a special course 
which deals with biology for everyday life. * . ) 

V At all three levels, the environmental aspects > as ^5g;ell 

as those of health and nutrition are incorporated in the bio- 
ipgy curriculum. Tlje genetic aspects and the application, in 
agriculture 'are taught from the lower- secondary level uj^yard. 
The molecular, aspects figure in the curriculum for the upper - 
secondary classes , only. 

■ ^ \ : ^ • . - . .-' 

School f acilitie^s / , 

\ Most of €he secondary schools have adequate science 
equipment and apparatus. Schools without laboratories can. 
give practical work by adapting classrooms for the purpose. 
Sitnpie instructional , aids are made from local materials. 
There vis still a shortage of audio-visual mafterials for bip^ 
logy teaching . 

Teacher' training ^ . 

Pre-service training for biology teachers is given by. 

the teacliers' colleges and universities. Student teachers 
f (of biology) must take at least three groups of soibjects; 
'^biology, education and teaching methods. Teachers of biology 

at the* secondary leve;L are generally holders of a bachelor's 

degrise. / ^ 

In-service training is given by the Ministry of Educa- 
tion in collaboration with the Institute for the Promotion 
of Teaching Science and Technology (IPST). The investigative 
approach is use^ in the teaching- learning method. 



. / ; ' ; / C " ' V 

. • ' ■ ■ ■ ' * ^ - * . V. . ^ ' ♦ "i^s " 

V • biology. JVND^^ O^^ ENVIRONMENT,- v\ - ' . 

■ ■ ■ ' . . • . ■ ■ 

* ■ • ■ ' , • ... . . ■ ^ - * ■ 

• -Enviromeht can b the sum tqtal of alV faoto^ . 

; \The areas of ecology and ^rivironmentr with particular ;y ^ 
reference to man, have assumed a place'of great .significande 
in the^^last decade or so. Nearly alL cpiintries have intro- 
duced annit oi? two in their .curricula of general scienc^ 
^and/or1|]|iQlogy highlighting the p^^ of ecology and 

environment the rple of man as a factor acting upon the 
environment and in turn being influenced by all changes 
taking place' in it. I^^^^ addition, the realization of pro- 
blems, hazard^i 'and- prises is often emphasized for proper 
management and survival of 'the Kumari race with greater com- 
fort on tliis, small Ispaceship* earth' . This is in contrast 
to the notion of fear^ and despair evident a few years ^ ago 
regarding the diamage to humart population and its possible 
^extinction in view of the environmental deterioration. 

The environmental aspects* assume still greater 
.importance in the Asian context^ These countries are pre- 
dominantly agricultural and being tropical in climate- 
possess great productive potentials for their population. 
An ecological; iinbai^ancer besideis having eff^^ the human 
race directly will also interfere with productivity for 
support of the population. Another factor in this connec- 
tion is th'e^rapid urbanization and development being 
undertaken recently • This calls foiit caution in urban and 
industrial planning so that the mistakes of the West do not 
recur. The rapid population growth which places g3:eater - 
demand on the environment is another reason for better 
environmental awareneiss. 

The diagram on the next page depicts the varipus areas 
of environmental concern And their inter-relations. It is 
presented to simplify the. complexities so as to achieve; 
better understanding of the tables that foXlo\fr. 

.The ideas and experiences o£ the participating 
countries have been synthesized in these tables.' It is 
suggested that reference be made to the country experiences 
in the various sub-aifeas for better understanding of the 
. implied ideas. The-detailed country experiences are in 
Appendix C of this report. 

During the synthesis it has also been kept in mindc that^ 
le practical experiences and teaching strategies that have 
(been listed have been actually tried , out and are in Vogue in 
>ne cojimtry or the other at the concerned levels of school 
iucation. Others which could possibly have been included, 
biit have not been experienced in schools, have been omitted. 




9 S* E: tl" 

; (D KQ P CD ft Qi 

n h■#:w-p-(D-T 
;H• M.-^ ^ ft 

H iQ H- PJ • 2 H 

^ a s ^ ^ 

.•V. .O' PaDi ■ ^ 
-3- • A H 01 
(D (+ H 3 3 

; CO o (D m »< 

Oi P H* Pi H 



W 

o 
ft 



« 3 ft H- 

CD d: 9^5? 
< o D) Sr pi CD 

CD H ft CD ■ " 
H H ^ 
O Ml P 0 

»a h 5+ Q 

0 IQ CQ (t CtAQ 
ft CO h H- 

tr p'd ^ •< < 

CD CD H CD 
H < O ^ 

< J1 O 01 

CO H- 01 h ^ 

M H CD ft P tJ 

lb H H* CD 

a- P P> O S CO 

m && CD O Q 

Qj H* 01 0> h 

CD ^ CD H- 
HvO H ^ H»d 

tJ h 0) < ft 

» 5* ^ Jt t!' 

jt 5 O MO < 
H CD H d CD 

< P> CD H> 
O H- CO O O 
Ct CO (D H g 
H- H- p H ft 

3 H- Cli ^ H- 

0) CO O 

CD rt g 
f 



;? 




•I'vl 




er!c: 



20 



*£8 



Area of concern 




Enviroiunental Aspects of Biology Education 



Concepts / Principles Practical experiences 



Teaching/Learning 
> strategies 



L Factors ^^ 
A.B10UC 



B. Abiotic 




Plants, animals, micro- 
organisms 

— socio-economic 
aspects 

— diversity 

— interaction 

predation 
parasitism 
. commensalism 
mutualism 
competition, 
aggression 
scavenging 

Influence of the follow- 
ing on the organisms 

— air . 

— water 

— soil 

— temperature 

— humidity 

— PH 

— light 

— saliriity , 

— climatic comfort- 



Field study of diversity in 
natural condition 

— collection 

— preservation 

— identification 

Case study 



- Lecturette 

- Discussion* 

- Field trip 

- Laboratory examination' 
-7 Audio-visual aids* 

- Games on interaction 

- Audio-visual aids 



Making models from 
local materials 



Measurement of air 
composition^ 

Physical and chemical ' 
analysis of soil (moisture, 
pH, water retaining capacity) 
Experiment on effect of light 
and temperature on plants 
and animals . ; ' 
Measurement of factors affect- 
ing thermal comfort - tempera- 
ture, humidity, air movement, 
radiant heat 



- Lecturette 

- Discussion* 

- Fiel^rip 

- Use of local matenals 

- Audio-visual aids* 

- Experiments 



Developing values/ 
Intellectual skills 



* Levels 
Lower Higher 



Appreciation of aesthetic 
value 

Appreciation of conserva- ^ 
tion laws 

- Implication to social inter- 
relation 



Sharing of the same envi- , 
ronmental faclon by. all 
Equality, social justice 
International imderstanding 
Application to re^ life 
situations 

Drawing of inferences 



5§ 



Note; 



These are to be used when ne(»s8ary'in relatiorf to each^to^ the foUowing pages. 
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Afea of concern 



C. Socio-cultural aspect 



11. Levels of oiBanization 

— Individual 
[lopulation 

— community* < 
ecosystem 



to 
to 



1 



111. Ecosystem 
— structure 



Concepts /Principlcj 



E nvi^nmcntal Aspects of -Biology E^^^ . 

' Ing/Loarninjs 
It _ . 



Pruotical experiences 



£)eveloplng values/ 
Intellectual skills 



Levels . 
tower Higlior 



. betw(^onmanandliis^^ ' ^ ^ Realization df the inter- 

' environment , ^ . ^ !, . acUonsof thebiotic, 

Attitudes, traditions ^ , abiotic and socio^ 

- and practices hi rela- ^ , :> cultural factors . 

tion to environment ^ , . ^ f v-V ^ • , 



stiiUy oft 



Field stiitly of the density of 
. plant and animal population 
includhigman 

Laboratory study on increase 
in population of certain 
organisms (Z)ro5op/»7to, 
bacteria etc.) 



, «eld study hi and out of .^ Implication to populafion ' / ^ 



Population and species 
^ characteristics of a 
, population, popula- ' - 
tion growth, popula- 
tion density, birth rate, 
> death rate, unmigration 

rate, emigration rate 
/ (with special reference 
to human population) 

— effect of environment^ 
on population, nutri- 
ent supply, available ^ 
space, weather, com- 
munity^ 

— characteristics of a 
.community: trophic 
orgahizati^, stratifi- 
cation, dominance, 
succession ' 



Structural 'components of>^> Field study of local eco- 
an ecosystem: producer, systems (components and 
consumer, decomposer \ ' related' factors affecting 
* the ecosystem) 



school. ' , 
--Simulation 

— Experimentation 

— Use of research findings 
conducted by scientists 

— Use, of facts and statistical 
data: local and global 

■ »f ^ - . . 



- Field study in aAd out -, 
iof school . 



»:^growth and consequences, 
.social intenelations 
Awareness of the import' 
f^nce of population 
(control / 



-'.Dexterity in putdopr v 
'experimental .skills and ^ 
spiehce process skills 



r>0 
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. Environmental Aspects of Biology Education (cont'd) 



i 



Ml 



Area of concern 



Concepts /Principles 



Practical expediences 



Teadh%/ Learning 
straTegles 



Developltigyrfyes/ 
Intelleotiml alalis 



. Levels 
Lower Hlghor 



-Different types of 
ecosystem 



— Artificial/man-inade 
ecosysteni ' 



IV. Flow of energy 



V. Materials cycles 



Major ecosystems of the 
world 

Aquatic blomps: \ ! 

Marine - seas, seashores, 
. mangroves, estuaries 
/ Freshwater - streams 

and rivers, ponds and 

lakes, marges and swamps 

Tenestrial biomes: 
Forest tropical, temper^* 
ate, taiga* 
. Grassland — tropical, tem- 
perate / 
Desert 
Tundra 

Aquarium 
Tenarium 
Crop - fields, etc. 

Source of energy, trapping 
of energy <including*quan- 
titative aspects), food chain, 
food web, food pyramid 



Carbon cycle, water cycle, 
oxygen cycle, hyd^gen 
cycle, nitrogen cycB 
cycle of other elements — 



■ Model-building 



-/Use of information related 
( to student' I real life sltua< 
tlons '\ A 

- Usoofilliiafratlonsfrom. 
various sources \ 

- Use of mod ^ 

- Project work . 



- Use of man-nlajle^ 




Obsdrvation^ dn^siflca- 
tlon - f 
Measuring, re|ormng, 
Hypothesizing, lnfo):rlng 

' ' ■ k^^ 
Realizing the si^jficance 
of local ocosystetj^s to 
the society 

Awareness of conserva^ 
tlon-prlnclples 



■V 



— Construct an artificial 
ecosystem using an 
aquarium, terrarium, . 
sdiool and home gardens • 

-a Model buildinjg for food - Use of models 
chain, food web - ^)erimeqtationo 

— Experiments on produc- — ^^,^f data ifmd^ustrations 
tion rate / - " 

— Depiction of data 
through charts, graphsV . 

^ U^se of irffo^Stjibn and 
V .•iliustratiohsfrom 
resources 



rfrom various I 



Awareness of abundance y/ 

of solar e nergy and its ' ^ . 

potential for-utilization , r 

Developme at of correct -t f 
attitudes t( wards harness- " . 
ing of thebiomass 
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Realization of the signifi- 
cance of recycling land its 
application in daily life 



OA 



Environmental Aspects 



Am of Qonoom ' ;i Conwptir/ Prinolpkfl 



Praotlciil ej^pi 




0^ 



VI. tfarmony nnrt b«lance>^ Intordependenc^ ami Inter* 

^riattonshlp* of oria oompo* 
nent on anottier , 
Bxample9 of dUtiirbancQ In 
coniponentfl resulting in 
Imbolancos with omphnsls 
onUioioloof man 
Homeostaaia and stoady * 
state » 

Vlt Environmental prob'^ ^k. Pollution: * 
lenu and management l.Air 

- Main sources of air poUu' 
tion, main air pollutants, 
the effects of air pollu- 
tion on envlromnent 




- Tests for W pollutants 

Simple statistical 
representation of data 

- Case studies on Index 
plants 



.i' — Preventive measures and 
^ quality control 



JV: ZWater 

' 1 -/ — Main sources of water - Measurement of 
; pollution, main water BOD \ . 

pollutants, effects COD ) 

of water pollution on ^ 

environment 



Ecl^ncfttipn (cputM) 



Teaching/ Learning 
stratefiles 



DovelopingvaUies/ 
Intelleot\mt akills 



l/ovels 
Lower Hlfiher 



Use of Information and 
illustrations ftom vario\w 
roaources; local and;; 
global 



Awarenew of delicate 
balances In thV^cpsystem 

Development of global . 
perspective , 



Experimentation 
Use of local data 



Case study 

Use of current literature 

Use of community 
resources 

Project work ' 

Use ^f resource persons 



- Use of information and 
illustrations from 
various sources: local 

. aiidglobd 



Recognition of pupils' 
roles and Idontiflcation 
of actions for mlnlpniz-* 
ing pollution (applica- 
ble to pollution as a 
whole) 



-developing proper atti- ' 

tudes for urban and 
" industrial planning 

- Developing reasoning 
power and establishing 
cause and effect relation- 
ships 

- Development of environ- 
mental ethics 

- Realization that not all 
flowing and apparently 
clean water may always 
be potable 



Environmental Aspect* of n!pl< j^ f^lngfttion (contM) 



Am ofconci^rn 



{ntollepUmlskllU 



Lower nighgr 



Prdvontlvo imasuros hud 
Gontroli quality oritorin 
AcoumuUtlvooffogtuof 
pollutants. 



3. Soil 



- Main SQurcos of soil polluUoDi 
main soil pollutpnt8| effects 
of soil pollution on onv|ron- 
ment , ^ 
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- Preventive n^easures, control ^ 
and remedies 

B. Conseryatibn: 

- Nature of renewable and non* 
renewable resources 

- Methods for ^ , 

- preyentinc^^I ip^oslpn 

- retaining sqA iertili^ 

- maintaining water cycle 

- Knowledge about wastef\d 
methods in tjee cutting / ' 
Prevention of destruction 

of forests 

- Endangered species of plants 
and aiiinials 

Marine ji^sources/ocean as ' 
ah alternative source of food, 
medicinal plants and Indus* 
trial prbduds • 



- Stvuiy {ourto ^^at§r 
troAtmeut plants 

- Turbidity tests for 
wAtor pollution 
experiments on 
effects of water 
pollution on aquatic 
organisms 

Extraction of soil 
organisms to compare 
; polluted and unpollut- 
ed areas (Tultgrcn and 
Dacnnan) 



Experiment on roles 
of plants in prevent- 
ing soil erosion 



EHperlnwritfttlon 

St\uly tour . 

UseofourmUartioks 

Project work 

Use of resource |)ersous 



Use of local information 

Experimentation 

Use of related articles 

in literature 

Project work 

Use of resource persons 



Experimentation 
Use of local information 
Use of related articles 
in literature 

Use of resource persons 
Use of audio-visuals 



Visit to national parks, 
zoos and sanctuaries 



Study tour 
Project work 



Realizing the need for 
conservation and wise 
use of natural resources 
Realizing that every 
development project 
must e^ve appropriate 
consideration to its 
environmental impli- 
cations 

Awareness of leglsla" 
tions and development 
ofthe desire for their 
implementation ' 
Appreciation for the 
traditional notions of 
environmental protec- 
tion and management 



/ V 
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En^pnmcntal Aspects of Biology^ Education (cpnt'd) 



J^a of concern 



Conoepta/ Principles 



Practical experiences 



Teaching /Learning 
strategies 



Develoiftng values/ 
Intellectud skills 



Levels 
Lower Higher 



- Austere and judicious use of non- 
renewable resources and search v 
for4he alternatives 

C Energy crisis: ' 

- Depletion pf sources of energy 

- Austere use of energy 

- Search for alternative resources 

- Energy consumption pattern 
of selected nations 

- World energy prospects 



D. Radiation and chernical hazards* 
Harmful radiations 

— Ultra-violet radiation 

-r- Ionizing radiations and their 

biological effects 
Chemical hazards associated 
With n'^idear fallout 

- Main elements of nuclear 
fallout and their effects on 
human health 

^ Protective measures against 
UV, nuclear wastes 



fse of solar driers, solar 
cookers, water heater, 
biogas,etc. 



Use of related artides 

in literature 

Use of community 

resources 

Use ofdata and illus- 
trations from various 
sources 
Project work 

Use of related artides 

in literature 

Use of community 

resources 

Use of data and illus- 
trations from various , 
sources 
Project work 



- ^velopifig proper attitudes / ^ 
towards the use of energy 
resources 



Awareness hazards 
of nudear energy 
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Chapter, Three 
GENETIC ASPECTS OF BIOLOGY 



Genetics and molfecular biology are often said to occupy 
centre stage in contiemporary world biology. The concepts in- 
volveds however, may be mostly* vinsuitable. for school level 
(though not at university level) because of their complexity 
and because they may not be ablp, in the Asian scene, to dis- 
place some of the other materials which are desired to be 
retained. Even a technologically advanced country as Japan 
advises the 'teacher that "the emphasis should be on the rela- 
tion between DNA structure and gene mtf€ktion, between here- 
ditary phenomena and enzymes, and between DNA and the appear- 
ance of characteristics. However, it is not necessary to 
sacrifice student comprehension by presenting more facts than 
they are able to understand." 

Reviewing the present biology education in the partici- 
pating Member States, the Workshop felt that for the detailed 
listing of the concepts/principles/topics the content of gen- 
etics, in secondary school biology need not, at present include ^ 
moltolar biology than the basic mechanism of DNA replication, 
transcription and the translation. 

Terms such as the following are perhaps suitable for 
discussion only at teacher training and enrichment seminars 
and not for school students: T 

gene isolation repressors 

gene regulation RNA-directed DNA synthesis 

gene transfer supercoiled DNA 

The framework used xas to start at the macroscopical 
level (such as everyday life evidence of inheritance and of 
variation), to pass on to the microscopical level (cytogen- 
etics) and finally to the molecular level (DNA, translation 
and transcription for protein synthesis) . The use of this 
particular framework was simply a matter of convenience. It 
does not in any way mean that it is the best. An equally 
logical framework could be made by turning the present; frame- 
work upside down. In any case the workshop was not concern- 
ed with the order in which the topics are listed for the 
purpose of the report. 

The workshop confined its work in 'molecular biology' 
to 'molecular genetics'. This was done because of time con- 
straints and not because of strong pre-conceptions about the 
meaning of the term 'molecular biology '. It was noted that 
a broader interpretation could be given to the term, so as 
to include the molecular aspects of photosynthesis, energy 
liberation, and hormonal actions on cellular processes. It 
was however not possible for the workshop to find the time 
to consider this vast area of molecular processes. 



Biology eduoation in Aeid 



Also no attempt was made to grade the topics'^ into cate- 
gories such as 'highly recoranended* ^ ' recommended V and •rec- 
ommended for use in certain circumstances only ' . This omis- 
sion was in accordance with the workshop's policy of concern- 
ing itself only with the whole range of topics whiclx are / 
suitable for school biology courses/ arid not with any further 
selection of topics for teaching in any given school or pro- 
ivince or countiry. The Workshop considered that such choices 
of individual topics was a matter for each country and school 
system to decide for itself. The WorkshM)'s business was 
only to provide a 'shopping list' of topics whiqh it consider-^ 
ed to be suitable for general education purgpses through bio- 
logy in Asian secondary schools. 

Apart from the teachability of topics the choice was in- 
fluenced by a concern to emphasize relevance of biology edu- 
cation to the actual current interests and needs of the indiv- 
idual student, the coiranunity, and the nation. 

The Workshop took note of the fact that the criterion 
for inclusion of topics for general education include not 
only the customary body of traditional biological knowledge 
but also the growing use of terms such as (XX) which are 
popular with the mass media so that total ignorance of them 
may not be desirable, and related topics which may have a 
considerable attitudinal flavour (such as 'race' ). 

The Workshop would have liked to doctoment each topic, 
with examples of school systems in Asia which actually do 
teach the topic, and with examples of teaching procedures, 
particularly in regard to practical work. It therefore rec- 
ommends to Unesco that steps be taken to provide such docu- 
mentation. This will help to convince curriculum developers 
and teachers that these topics can in fact be taught, and 
taught well. Appendix C of the report however gives in 
some detail the attempts being made in various countries to 
teach the concepts. 

The Workshop felt that there may be a need to lay in- 
creasing emphasis on the relationship between biology and > 
hiaman values. The importance which the workshop attached to 
this viewpoint arose from various considerations, including 
the dangers to individuals and societies arising from certain 
traditions, from the breakdown of certain other traditions; 
and. from the various othe^r forceis such as commercialism and 
racism. These concerns, are, it is hoped, reflected in the 
column on skills and attitudes. 

However the topics listed by the Workshop do not include 
all the items suggested by the participants. The omitted 
concepts were those which were rather controversial or /and 
vague, belonging mostly to areas loaded with values. The 
Workshop took note of the two working papers prepared for the 
Workshop (Appendices A and B ) . They emphasized the need to 
consider the relationship between biology and human values. 
The Workshop wishes to recommend to Unesco that mechanisms 
be devised to study these problem areas' in depth. 
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Genetics 



Area of concern Concepts /Ftinciqpl^/iT^ 



Practical experiences 
0 for students 



Teaching /Learning 
strategies 



Developing values ^ 
Intellectual skills 



Level 



Lower 



Htrfier 



L Variations 



to 
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Introduction and deflnition; 

The types of variation, noodes 
of expressions, cellular and 
molecular basis and its pat- 
tern of inheritance from one 
generation to another among 
individuals and populations. 

Variations^ , ^ 

Types of variation 

— morphological, physio- 
logical 

— behavioural 



Role of heredity and envi- 
ronment in producing 
variation. / 
— The phenotypc as the 
product of interaction 
between genes and 
environment 



Phenotypic characteris- 
tics can be classified into 
four groups: 

1. characteristics due 
mainly to genetic origin 

2. characteri§tics due 
mainly to environment- 
al ori^ 



Motivational examples of 
inheritance 

— parents and children 

— diseases 

— abilities 

— plaiit/animal breeding 
■ Class discussion 

Audio-visual 

. Study differences of Observations, measure- 
students in the class ments, (sizes, frequency, 
e.g., hair, finger- counts) 
prints, leaves, flowers t, 
from same species. 

- Experiments to show ^pbservations/measure- 
cnvironmental effecgt^; inents of trfces, selected 
like effect of CQVe^g't B|[ants ln schools 
mango seedlings- wit 
a box. V ' 



(Intellectual/Psychomotor) 

Relevance to national 
development, community 
development and personal 
development. 



Prac^cal worlc/demon- 
stration. 

Use as examples: ' 



• Experiences on the./ 
efTect of curlers or 
chemicals on gene- 

ual exposes himself 
to the sun; he be* 
comes dark. 



(mainly genetic) 




Inferences on adaptations 
based on observations of 
characteristics. 

Relevance to personal 
interests 

^ Relevance to idea of 'race' 
or groups of people. 
Similarities between differ- 
ent peoples are much 
greater than differences. 



Behavioural and 
external morpho- 
logy only. 



— development of learning 
potential is enVirotw . 
mentally ififluenced' 

- miracle rice o^nly works 
with fertilizer 



Internationalism ^ 

Evaluation on improve- 
ment of breed 



"^Genetics (cont'd) 



Area of iwnccm ^ iConccpU /Principles/ Topics' 



Practical experiences 
for students 



Teaching/ Learning 
^^trategies : 



Developing values/ 
Intellectual skills 



Levels 



Lower Hi^er . ^ 



r . .:|. • -.rt- V. ■■. ' 

■: - '. ♦ '. • . ■ •'. 

■ f ' V ^ \ ^ osf 11. JiethoSs of studyi 
. - 7* ' V ^ genetics 



. " *IIL Applications 




: 3. characteristics due mainly 
to genes but requiring 
' environments 
e.g., use of fertilizer 

4. characteristics due to 
envirohment but will V 
require specific genes - 

• the biological significance 
of variation is chiefly in 
providing materials for 
natural selection and 
evolution 

• hybridization and other 
breeding experiments 



pedigree analysis 



twin study 
others 

breeding experiments 
genetic engineering 
eugenics 



iv.^Genetics>ila sdciet^ - improvement of crops 
' * —selective breeding 

- conservation of gene pool 

- genetic counselling 

- protoplast'fuision 

- legal implications 
— ii^fiprovement of crops 

through mutation 
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pre-disposition to specific ^ 
diseases like niost infectious 
diseases (mSbdy genetic bult 
with specific environment) 

- traditional rice if heavily 
ferttUzed lodges (environ- 
ment but requiring specific 
genes) 



Survey ofinherited traits in Special project, hybridization, Appreciation for the V 
family of class members, e.g., varieties of beans, mango, methodology of genetic 
e^., tongue rolling, left- > Qoxn.Drosophtta - research 
handedness, ear wriggling 

' etc. ■ , ■ ■ \ 

Collection of medical data 
for analysis of heritable 
traits, pedigree. 

Crossing Z>rasopAiAi and " ^ 

Serving traits 



Examination of as many 
varieties of rice/coconut/ 
com, dogs, cats, horses, 
chicken, cows if possible 
to illustrate concepts of 
breeds (var). 



Field trip to breeding station. 
Special projects; breeding 
plants/animals to produce 
desired characteristics 



Relevance to national/ excluding 
community goals, . genetic 



self-sufficiency 



engineering 
eugenics 
and legal 
implica- 
tions 



(ft 
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Genetics (cont^d) 



Area of concern Concepts / Principles / Topics 



Practical exfieriences 
for students 



Teaching/ Learning 
strategies 



Developing values/ 
Intellectual skills 



Levels 



Lower Higher 



V. Cytogenetics 



VI, CeU cycle (Cell 
Division) - 



review of cell theory 
cell and viral structures 
the role of the nucleus 



the chromosome theory 
of inheritance 



— chromosome structure 

— karyotyping of chromosome 

— role of chromosomes in 
genetics / 

A. Mitosis 

historical basis of 
mitosis . ' 

structure of nucleus : . 

— process ^ 

- implications of mitotic 
. division 



B. Meiosis 

- typcff of cells involved 
in meiosis 



Building models of chromosomes, 
nucleus, cells, virus 

- £xamination of nuclear materials 
in plants like onion root tip; in 
protozoans 

- Building of clay/wire models 



- Microscopic examination of * 
chromosome usuig plant mater- 
ials (onion root tip), animal 
material (grasshopper testis), 

' . Drosophib (giant chromosomes) 

- Microscopic examinations of 
different stages of mitosis using 
onion root tips 

- Building of clay or wire models 
showing the different mitotic . ' 
stages 

- Squash preparation of onion 
root tip, com pollen 

- Examination of chromosomes 
undergoing cell division in 
Drosophila 

Vegetative propagation 

- Microscoj^ic examination of 
prepared^^des of grasshoppers/ 
mouse testis, etc. 



laboratory work 

discussion 

au^yisual 

use of text material 

laboratoryS&ork 
discussion 
. audio-visual 
use of text material 



laboratory work 

discussion 

audio-visual 



laboratory work 

discussion 

audio-visual 



i. Interpreting abstract 
models 

— Inferring models 
(chromosomes) 
from evidence 

— Interpreting abstract 
models 

r- Inferring models 
(chromosomes) 
from evidence 



Interpreting micro- 
scopic appearances 
■ Recognizing unity 
in life ]-y0^y--.y'- 
Relevance: undcir- 
standiitg the biolo- 
gical implication of 
mitotic division 

— appreciation of 
the mechanisms 
and iinplications 

for applications ^ 

of cloning 
Relevance: under- 
standing the biolo- 
gical implication of 
meiotic division 

- introduction of 
variation in plant 
andi^animal species 




}^ Vn» Chromosomal 
aberrations 



Svinvftttemsof 



— process 
implications 

— increasing tlie chances of 
variation through cross- 
ing-over and random 
assortoent of chromo- 
somes 

-* segregation of sex chro- 
mosomes 

^ sex determination . 

— chromosomes as carriers 
of hereditary traits ; 

— deletion, duplication, or 
re-arrangement of gen- 
etic material 

— laws of probability 

— role of chance 

— binomial expansion 

Mendelian inheritance 

— definition of terms: 
dominant/recessive 

^[traits, hybrid, alleles ■ ; 

— introduction to Mehdel^ 
■ work on pea . -v^^: 

— rediscovery of Mend^ 
work : ■ " ■ 



Interpretii^ the existing data 
fromtiunmm 



corny 

dice ) tossing 



Crossing of wild and mutant 
Drosophila 

Survey of family tndts and 
construction of family trees 
J^bsmation in poultiy, 
vcbws, 



laboratory^brk . 
discussioii 
audio-visual ' . • 

Problem-solving 
Games to illustrate 
probability law^ 



^Discussion, \, 
les 

suits 

faffi^l^S^ 
Problem solving 
Audio-visual 




/ - Relevance: tocerjtain / 
; diseases, e.g,ileiibenm 
> mongolkm,^xual 
aberrations 

Appreciation of the 
I role of chance in repro- 
^ duction and transmis- 
sion of genetic traits 

- Relevant to understand 
: ^ <Ufferences betw 

people.. 

- To internationalize 
science 

- Appreciating its 
historical aspects 
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Genetics (cont'd) 



Axea. of concern ConcepU / Principles / Topics 



Practical experiences 
for students 



Teaching/ Learning Peyoloping values/ Leveb / 

strategies intellectual skills Lower Higher / * 




laws of segregation and 
independent assortment 

- review of cytological basis . 

- review of mathematical basis 

- examples in plants, animals, etc. 

Limitations of Laws of Mendel 

— multiple alleles 

— Rh factors 

— histocompatibility genes 

— ABOgroups 

— inmiunity 

^ incomplete dominance and 
co-dominance 

— intermediate dominance 
(blending inheritance) 



Linked genes and gene mapping 
- ]hi^ge hi Drosophild, com 

chromosome mapping work_ 

oriNeurdspora 



Polygenes examples: 

— quantitative inheritance 

— skin pigmentation 

— cob length in maize 



Trip to the health centre to 
have blood types taken and 
correlate with parents' blood 
type if possible 



Trip to botanical garden/school 
garden to observe certain 
characteristics especially of 
flowers e.g,, four o'clock 
plant and Hibiscus; shapes of 
fruits in squash, water melon 

Cross between wild and 
rmisni Drosophila 



Measurement of stature 
of children of same age to 
show continuous variation 
Estimation of skin colour 
Counting number of seeds 
in the pods from the same 
plant 



Discussion on results 
ofblood typing test 
Use of models to ex- 
plain antigen-antibody 
relationShij^v -/ 

Discussion on the 
result of tiie trip; ^ 
games; pedigree 
analysis 



Audio-visual ^ 
Laboratory work ' 
Class discission /_ 
Probiem-solvinig 

Laboratory work 
Introduction of sim- 
ple statistical concepts 



Relevance to health 
matters such as blood 
transfusion, tissue 
and organ transplant- 
ation and Rh factor 
problems 

Recognizing the 
limitations of certain 
laws and principles 
e.g., Mendel's laws 



Interpretation of 
experimental data 



Valuing the concept 
and commonness of 
continuous variation 
including the shape 
of normal distribu- 
tion 

Interphase with sim- 
ple biostatistics 
Valuing indi^dual 
differences leading 
to tolerance of 
such differences 
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DC. Population genetics 



Co 



Concepti/Mnc^ei / Topics 

Gene interaction 

^ epistaiis ^ 

— onnplimentation 

— production oT new phenotype 

Sex-zelated4nheiitance 

- X or Y liidwd-gencs 

- sex-influence 
sex-inhetited traits 



Lethal and sub-lethal genes 
Cytoplasmic inheritance 
Others 

Definitions ^ 

— popiilation 

— gene 

— gene pool 

— gene frequency - v 
* random mating 



Hwdy-Weinberg Law 

— meaning } 

— application 



Changes in gene frequency 
due to: 

— 1. migration 

— 2. mutation 

— 3. selection 



Genetics f cont^d) 
Practical experiences 
for students 

Observation of comb- 
shape in poultry 



Survey of colour blindness 
baldness^ hypertrichosis of 
the pinna, etc. 
Cross bietween wild and 
imtmt DrosophUa 

Survey of families with . 
haemophilia 



Survey of community 
members who are tongue 
rollers; Human blood groups 
Getting data from hospitals, 
blood banks 



Data gat^iering on number 
of migrants in a country 



Teaching/ Learning 
strategies 

— Discusdon and inter* 
'^pretation of results 

of observations 

— Discussion gnd inter- 
pretation of results 

— Case studies 



— Class discussions 

— Case studies . 

— Discussion of concepts 

— Calculation of gene 
frequencies from data 
on blood groups. 

— Comparison of pheno- 
typic characters in 
two populations 

— Applications of bio-; 

statistics 

— Class discussion of 

concepts 



Developing values/ 
Intellectual skills 



Level 
Lower Higher 



\ 



- Class discussion on re- 
sults of data gathered 

- Enumera^priofcoun- , 
try statistic^ of migra- 

' . tion eg., Indochinese 
refugees 

- Audio-visual 



Relevance to certain 
health problems fuch 
as haemophilia; gen- 
etic coimselUng 



Application of math- 
ematips to biology 
Value in recognizing 
that the average 
differences between 
two populations rtiay 
be vei)( small in 
comparison to indivi- * 
dual differences, 
. Application of this 
to the "race concept" 

- Valuing the tendency 
to stabilization of 
certain characteris- 
tics in a population 

- Appreciating that man- 
kind is getting increas- 

^ ingly mixed up gene- , 
tically . 

- Valuing the occurrence 
of differences between 
population groups 



i 



8- 

I 
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Genetics (cont'd) 



Teaching / Learning 
rtrategiea 



Aiea of concern 



Concepts / Principles / Topici 



Practical experiences 
for students 



Developing values 
Intellectual skills 



Levels , 
.Lower Higher 



— Genetics and society 
Eugenics 

Genetic counselling 

- Concept of race 

- Evolution 

- Others 



u> 



,X. Molecular genetics 



Protein as phenotype 
determinants 

- curly hair -product of 
the type of keratin 

-albino -absence of 
enzyme melanin 

- diabetic - due to 
absence.of hormone insulin 

- haemophilia -absence of 
protein for blood clotting 
sickle-cell aruiemla - wrong 
haemoglobin which is a 
carrier protein 



Problem solving 
Role play (genetic 
counselling) ^ 
Contrast of dlfTerences 
between the so-called 
races of man on the 
basis of skin colour 
etc, and the very dif- 
ferent pattern seen 
when hidden heritable 
characteristics such as 
blood groups, and 
enzymes are used 
or considered 



\ 



Lecture 
Discu^ons 



- Valuing the use of 
reason In making per- 
sonal decision 

- Considering not only 
oneself biit also others 
and their iiiture In 
making decisions 
Jbout marriage etc. 

- Promoting tolerance 
. between population 
and racial groups 

- Weighing arguments 
before making 
decisions . * 

- Improvement of socio- 
economic, educational 
and other environment- 
al conditions which 
would permit full ex- 
pression of gene poten- 
tials 

- Valuing the creathrity 
of the human brain to 
formulate mental models 
of complex cheniical 
structures as in the mole- 
cular structure of protein 
and DNA 

- Valuing the ability to de- 
vice experiments to test 
the validity of these con* 
cepts 



Aware- 
ness level 
only 
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Genetict (cont*d) 



CoQCopU / Prinolploi / Toplci 



Practloal experlencoi 
for rtudenti 



Teaching /LenmlnB 
ttrategles 



Devoloplng values/ 
Intellectual ikllla 



Lower Hlglier 



* StrubtMro of proteins and their 
functional spedQdty 

^--piimaiy structure 
^ secondary structure 

- tertiary structure 

• Co4lnearlty of proteins and 
DNA 

. DNA as a genetlo material 

- iStructuro ofDNA 
^ nucleotide 

- nudeodde . 

- basea 

^ phosphate 
^ bonds 



Proofs that DNA is the 
genetic material 

- Griffith experiment^, 
^Avery*McLeod experiment 

- Transduction of bacteriophage 

Proof that DNA can replicate 

- Messelson, Stahl and Taylor's 
work 

Properties of genetic material ^ 
~ stabili^ 
^ coding 

- mutability 

- mechanisms of mutation 

- examples of mutagens 

- molecular explanation of 
mutation 

^ translatability 



Paper chromatography of 
amino adds 

Interpretation of models 
of proteins 

• ■ if 



- Use of examples 
^ Use of models 

- Clau dlscusdon 

- Audlo«vl8uds ^ 



Modd building 
Demonstration of presence 
of DNA in cdls by the 
Fuelgen-reactlon 



Use of Models 
Experiments on mutagens 
inDrosophUa 
Experiments on effects of 
radiation in plants 



Use of examples 
Use of models 
Class discussion 
Audio^visuds 



- Vdulng the ability to 
see the flt between 
observed facts and 
propose theoretlcd 
modds 

- Appreciate rdatlon- 
ddp between structure 
and function 

Motivationd examples 

and case studies from v , , 

drug abuse» dcoholism 

and radiation damage , ■ V ^ * 

Class discussion of ' : /^^^ / ^ 
concepts ""^ 
Dlscusdon of expert- V Appredatln0^^ 
ments mentioned in ; exp^iiment^meth-^ 
' odologyi.a8»applied ta ^ 
. : g^ 

- %th rc^ 

';^ffect^mjitagens*^*^^ ^ 
, V of some con^ i 

^ 1 devdoping ari aver; 
\ sidn for cdlous dcfify 
. "V^^- mec^ promotion 
, ! ahq warfare 



column 2 
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Genetics (cont'd) 




Awareness of forcoa at work 
which encourages the pro- 
duction of some health 
damaging products and dis- 
couragements of production, 
of other beneflciid products 



- RNA 

- structure 

- role in protein 
syntheds > 

- Control of gene ex- 
prei^on 

O^iton concepts 

- Genetic recombination 

- transformation 

- transduction and 
conjugation 

, - recombinant DN A 
^- genetic engineering 



- Use of models of DNA, RNA, 
protein synthesis 



- Discussion of models for 

synthesis of proteins 
(7- Audio-yisual 



Appreciation of the Operon 
cohcept 

BulUling of mental models 
to explain facts 



- Discussion of concepts - 



Aw^nessof the great 
p6tential for both desirable 
and imdesirable effects of 
genetic engineering 



■m. 
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Chapter Focir 

^ HEALTH, NUTRITION AND AGRICULTURAL^ ASPECTS 

^ ' OP BIOLOGY EDUCATION . 

The Asian countriea share a number of problems in thi • 
broad area of health, nutrition and agriculture. Ignoranc*. 
about the principles of healthful living, proper nutrition, 
- and the scientific, basis of modern farming for a vast major- 
•ity of the uneducated rural population is a major drag for 
the developmental activities in nearly every country of the 

: region. ■.; .'^ , . ' ' 

\ Malnutrition, undernutrition, improper food habits, and 
supers4:itions in the area of food and health are prevalent 
in all countries in pne form or the other. In view of this 
it is not surpri'Sing that education in health and nutrition 
as an integral part of biology curriculum has been given its 
rJLghtful place in most of these countries. 

Agriculture is another very important applied area of 
biology. Nearly all the countries of Asia have a predomi- 
nantly agrarian economy. Scientific agriculture presently 
holds the key to development of these countries and will 
continue to do so for many decades to come. In the scheme 
of general education the place of agricultural principles, 
processes and technologies dannot be underestimated. This 
is true for rural poor or the urban elite alike. Nearly all 
countries of Asia have accepted this proposition and have 
either included - or are in the process of including - these 
concerns in their secondary stage courses. 

It can be seen (Appendix C) that many countrie.s in their 
reports have made an explicit reference to such area's as 
balanced diet, nutritional requirements, deficiency diseases, 
communicable and non-rcommunicable diseases, crops - their 
diseases And pests, human biology, poultry, fishery, animal 
husbandry, irrigation and soil conservation. Many of these 
are recent inclusions in biology curricula. This reflects 
a definite, conscious effort to bring the elements of greater 
social relevar^ce into the biology curriculum. It may, how- 
ever be borne in mind that besides these areas giving expli- 
cit coverage , nearly all the areas of traditional and modern 
biology contain principles which find applications in health, 
nutrition and agriculture. These range from morphology and 
taxonomy to molecular genetics, bio-chemistry and bip-physics. 
An attempt to identify all such principles would have result- 
ed in an account too elaborate and inclusive of all biology. 
For the present work the areas of nutrition, health and agri- 
culture as contained in various biology curricula with expli- . 
cit reference have been covered. The taBles in the fplloWing 
pages have been developed on the basis of a synthesis of coun- 
try experiences. The general considerations given in the pre- 
ambles of the two other aspects, namely, environmental -and 
genetic, also apply to the presentation that follows: 
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Health, Nutrition and Agricultural Agpccta of Biology Ecjucation 



Area of concern ConcepU / Principles / Topics 



Practical expcrionoes 
forstuuonta ' 



Teoching / Looming 
atratepiea 



Doveloplna values ^ 
Intellootiiol skills 



Level ~^ 
lower HlgJier 



L Health and nutrition 

a) Basic life piocesses Ttie basic life processes tliat 
determine to a large extent 
the nutrition and health 
condition of an individual; 

K Digestion and assimilation ~ 



✓ 
✓ 



Simple tests for food materials Lecturotte (follow-up) 



\ . 



2. Respiration and energy 
metaboUsm 



3. Transport of materials - 



4. Excretion: 

- importance of remov*- 
ing waste products 
6oml|Ying^things 



Trace pathway of food and 
dianges It undergoes in 
human body 

Trace pathway for gas 
exchange; simulate action 
of diaphragm; test for gas 
exhaled; test for effect of 
CO2 and O2 on blood 
characteristics (physical); 
factors affecting rate of 
breathing (ex. strenuous 
activities) 

Determine factors affecting 
pulse rate *' 
Observe blood flow in tad- 
poles and other biological 
specimens O^wer forms) 
Dissection of mice, frogs 
Survey incidence of heart 
aOments 

Effect of smoking 

Use of model or diagram of 
human excretory system if 
available 



Discussion 

Visual olds (niodels, 
charts, illustrations) 
Visual aids (charts/ 
models) 
Simulation 
Model construction 
Discussion 
Lecturette 



Use of student's own 
body for practical 
work 
Dlscus^on 
Visual aids 
Surveys 

Medical resource 
person 

' ' ' ' * 
Class discussion 
Audio-visuals 
Motivation by use of 
examples i.e. 



Appreciating tlie action 
of enzymes on digestion 

Awareness of thence- 
sonce of several sub- 
stances In foodstuffs 
Appreciation o^ import- 
ance of^dean' air 



Awareness of a healthy 
heart condition 
Appreciation of blood 
banks and donors 
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Wfliath, Nwtriaon ana Agylciatural Agpceta of Biology KduQfttlon (cont^l) 



Art* of omm C^no^pti/PrinoJpUi/Toploi 



b) Mlcio-otganisins 
• and diseases - 



InhijilierorgAntiHni. 
thiougjh ippoiallxcd 



3. Ropi5HlyoUoii (preBnAivGy) 
ft woU'nourlimed mother 
during pngnuioy b moto 
likely to havoA normal 
pi«gnanoy and a healthy 
baby than one whoie • 
dl0ttopoorv 
Malthuatan theory 



Miorowopfo examination of 
oontraoWWt vacuole of amoeba, 
flatwormi, paramecHim or other 
lower forma of organUmd 



^ - effect of itrenwoui aqtlvlties 
on excretion of waite 

- onewllh foverfeeliwann 
^ pemptratloniMalty 

- drinking water after pyoftise 
sweating 



Diacuiiton ofitatlBtlcs 
Survey , 



Cite examplea or collect data of 
heidtliy parenti and healthy off- 

Identlfloatlon of food require-, ~ DlioUMlon; uw of food charti 

riienti of nuraing mothera and 

newborn fatfantfl . • v 



6. Adaptation 

short-term and long-term 
, adaptive mechanisms 



Many.diseases are caused by 
micro-organisms 
Natural immunity system 
the body (anti*bodies) 
Artificial immunity vaccines 
and other preventive measures 




Maintain a papulation of mice 
(etc) and determine tlie f 
amount of food consumed, and 
coijsoquently, survival and re* 
productive capacity of tlie 
population — p / 

Field trips 

Case studies (ex. temperature 
and atmospheric gas, absence 
of enzymes to digest miUc on 
some people) 

Visits to health centres/hospi- 
t<4s for (diseases hnd causative 
"organisms 

Culturing and studyihg'harm* 
less microbes 

Test antibacterial properties . 
Ofiocalihedicinal plants • 



DUcuulon on data gathered 
DecjslonMnaklng 



Lecture 
Discussion 



Charts for life cycles of micro- 
organisms 

Discussion (discoveries like 
pasteurization^smaU pox, 
vaccines/antiblotlcs) 
Demonstration "^^ 
Medical resou|rce person 



^ Awareneii of wliy V V 

kldneyi riioutd ba 

kept healthy 
«• Appreciation of 

what iclence and 

technology can do 

to ripelr deatroy* 

ed body organs ' 

- Awareneii of piO' V ^ 
per nutrition on , 
motlier an0 growth 

of fetus 

- Awareness of pro* ; 
per nutrition on / 
growth of infants 
Realization that 
hl^er population 
demands moiie food 
(hnpUcationson . y 
family planning) ^ / ^ 



Awareness of man 
as an integral part 
of the environment !'■ 
Appreclathig bio* 
logical adaptation v 

Awareness of role of 
micro-organisms / 
Appreciation of the 
discoveries of scien* 
'rists 

Realization of the 
potent^ of herbal 
medicines for diseases 
control/prevention 



Healthy flutrition and Agricultural Aspects of Biology Education (cont'd) 



Axea of concern 



Concepts / Principles / topics 



Practical experiences 
for students 



TeS«|fiing / Learning 
• Tstrategies 



Developing values/ 
Intellectual skills 



Levels 



Lower Higher 



c) Nutritional require- 
ments 



d) Food and food 
habits 



e) Water and life 



ERLC 



— Food production and pre- 
serration 

— Some micro-oiganisms 
cause food qx^age , . 

— Industrial micro-biology 

— Nutrition refers to food 
eaten and how the body 
usesit 

— ^ HalQUtrition (over and 
Ul^dj^i'^nutrition) results 
from improper intake of 
the recommended food 
groups 

— Food, its value and func- 
tions in the body 

— Criteria for a healthy 
individual 

--Balance diet 

— .Variability on food prefer- 
ences of different peoples 
(due to religion, customs, 
upbringing); effect of com- 
mercial factors including 
food additives and adulter- 
ation 

— Water and its importance 
to life 



Simple methods of food 
preservation 
Plan realistic preventive/ 
control methods for spread 
of diseases using local situa- 
. tioEns (ex. malaria, dengue 
fever) \ 

Relate possible malnutrition 
to incidence of diseases 
Evaluate food intake accord- 
ing to nutritional values 
Plan and prepare a balance 
and economical menu 
Interpret graphs on nutri- 
tio^ requirements based 
on age, sex, activities, 
height and weight 



4. Collect data and basis of 
food preferences of differ- 
ent regions (or on house to 
houise basis whenever appli- 

;~nc*Ie)^ 

- Prepare palatable and 
nutritious diet 

- Cite criteria for /good* 
drinking water and for 
hygienic purposes 

- Survey of drinicing water 
resource|^b$the community 



— Small-^up discussion 
(for action plans) ^ 
*What would you do 

if..; 

— Decision-making 
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- Analysing case studies 
(Asian region) 

- Discussion 

- Resource person 
(medical, nutritionist) 

- Demonstration by 
students 

Using a model 

- Individual instruction 

- Charts 



Surveys, interviews 
Project work 
Discussion 
Demonstration 
Decision-making 
Charts on food groups 

Discussion 
- Assessment of village 
resources 

Field trips 

Use local statistics 

• Resource person 

• Reporting 



Improving attitudes on 
environmental sanitation 



Recognize value of ^i^^ J^ . 
BUtrition # t§ 
Reorientation -(^ attitudes 
on proper nutrition 
Awareness and patroniz- 
ing of local foodstuffs 
which are economical 
and nutritive 



Resect for individuality 
for food preferences >r 
Reorientation of faulty 
food and eating habits 



Awareness of the multi- 
faceted uses of water 
to daily life 

Improving the quality of 
community water resour-- 
ces 



Pi 

Si 
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Health, Nutrition and Agricultural Aspects of 



Area of concern 



Concepts / Principles / Topics 



Practical experiences 
for students 



Biology Education (cont^d) ■ 

" Dcvelopingyalues / 



Teadiing / Learning 
strategies 



Leveb 



InteQectual skills 



Lower Higher 



f. Accumulation of 
pollutants 



n. Agriculture 

a) Factors affecting 
crop production 



Pollutants in the environ- 
ment directly or indirectly 
impinge on tiie health of 
an individual^ family, com- 
munity and nation, as well 
as tiie economy 
Fecal pollution 



Biotic factors and inter- 
action 

Concepts of limiting 
factors 

Concepts of'tolerance 
Carrying capacity 



Coflect and examine water - 
samples 

Simple methods of purify- 
ing water - 
Collect information on 
water-borne diseases 
Suggest ways of prevent- 
bg spread of water-bome 
diseases 

Survey concepts/ideas on 
pollution 

SchooUevel m(piitoring of 
' pollution 

Analyse data on pollution 
index board . 

' Compare health statistics 
between rural and indus- 
trial areas 

■ Test for presence of pollu- 
tants in tiie environment 

- Survey of biological indica- 
tors of pollution in the 
local setting (ex. lichen?) 

■'> ■ 

- Case studies 

- Field work 

- Designing remedial experi- 
ments p 

- Identificatioii of visual symp- 
toms of limiting factors 



Writing up results of 
surveys 

Group project work 
Small group discussions 
Decision-making 
(action plan) 
Analysis of state laws/ 
rules on water quality 
management 

Interviews, questionnaires 
Decision-m'aking on hop^ 
planning (citing) M;' 
Field trips/field work 
Project 



— Group work 



Project work 
Games 
Lecture 
Discussion 



Awareness of the pre- 
sence of poQutahts in 
the environment and 
its possible effetts on 
health and economy 
Realization of the 
quality of the environ- 
ment based on pollu- 
tion load 



Awareness of conserva- ^ 
tionof SOS and water 
resources 

Appreciating the need 
for proper management 
of soil and water resources 
Awareness of production 
limits of ecosystems. 



ERIC 



Area of concern 



Teaching / Learning 
strate^es 



Dfveloping value? / 
Intellectual skills 



^Lo 



b) Varietal improvement - 

c) Use of non-conven- - 
tional food sources - 



d) Pest and dise^s 
control 



e) Pollution (including 
biocides and agricul- 
tural waste manage- 
' ment) 



f) Integrated farming 
systems for efficient 
resource utilization 
and management 



Breeding - Field trip 

Asexual reproduction - Performing asexual pro- 
Mutation pagation methods 
Genetic conservation - Setting up school 
Introduction of new species nurseries • ^ 

Actual breeding experi- 



Lecture 
-> Discussion ^ 
-> Audio-vi$ual aids 
— Case studies 



Biotic telationship, 

- predator prey 

- host specificity 
^ competition 

- allelochemics 



Development Of redstance 
to biocides (pesticides, 
weedicides, herbicides) 



t^ood chain relationship 
Hydrologic cycle / 
Material cycling 



Energy flow and material 
cycling 

Ecological efficiencies 
Homeostasis and steady 
state 



ment in plants and animals 

Fielct>ork - 
Case study 
Experiments 
Familiarity with bio- 
cides (pesticides, weedi- 
cides, herbicides) and 
their uses 
Collection 

Preservation of specimens 



Casesturlles 

Monitoring studies using 
ecological indicators 
Field collection/preserva- 
tion 

Identification of ecolo- 
gical indicators 

- Collection and separation 
of biodegradable/non- 
biodegradable farm waste 
materials 

- Case studies 

- Field work 

- School projects on re- 
cycling , 



Decision-making 

Games 

Lecture 

Discussion 

Audio-visual 

Use of biological 

specimens 

Use of resource per- 
sons including 
farmers 



Audio-visual i.e., 
charts, slides 
Lecture 
Discussion 



Skills in &aly5is 6f , 
Skills irf breeding asexual ^ 
propagation of plants 
Awareness of jnew role of 
heredity in development 
of organisms ^ f 
AwareneM of negative and 
positive effects of breeding 

Awareness of important 
biotic relationship 

- Develop attitude for con- 
servation and maii^tenance 
and proper biotic relation-, 
ship 

- Skill for developing proper 
agricultural practices for 
pest and disease control 
and management (inter- 
cropping, midtiple crop- 
ping, biologica) control) 

- Develop proper attitudes 
towards the use of pesti- 
cides, weediddes and 
fertilizers 

- Appreciate vduejrf farm 
waste as VL sdSxce of ener- 
gy and fertilizer 

- Develop proper methods 
of agriculture waste " 
disposal , 

- Appreciate the value of 
diversified production 
system 



Health, Nutritioh and Agricultural Aspects of Biology Education (cont'd),. 



f 



Aica of concern Conbcpts/ Principles^ 



Teaddng / Learning 
strategies 



Developing values/ 
Intellectual skills 



Levels 



Lower Higher 



— Practical experiences in 
the farm ' 



Need resource assessment - Appreciate the value of 

farm waste as alternative 
source of energy and 
SI fertilizer 
' ^ r- Develop proper manage- 

' mentstrate^esfor 
integrated farming 
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Chapter Five 
V BIOLOGY TEACHER COMPETENCIES 



During the last decade all the participating countries 
have made a niamber of curricular' innovations in their biolo- 
gy education prograitiines* Central to these efforts £h the 
demand for more socially relevant curricula/ for orienting 
education to the goals^of national development, ^^Another 
equally important concern is to present the most-^up^to-date 
concepts, techniques and applications. These new curricula 
also exhort teachers "to teach not about scierice, but to 
teach science itself" which in turn, has resulted in the in- 
clusion of a number of activities and experiments in the new, 
curriculum materials so as to involve students in doing some- 
thing, rather than reading and listening only. 

To be meaningful, biology has to be taught as 'inquiry*, 
as a 'problem-oriented activity' (problem solving - problem 
finding) . ' This would demand the acquiring of new skills on 
the part of a biology teacher. These skills cannot be learn- 
ed apart from the biology concepts with which they will be 
used. Hence a sound understanding of the concepts and clus- 
ters of skills should enable the teacher to be competent; in 
' doing ' science . 

The Workshop had the benefit of examining the inventory 
of basic science teaching competencies for secondary school 
teachers prepared by^ the Science Education Centre, University 
of the Philippines (from which extracts relating to the bio- 
logy teacher are giv^n in Appendix D) and, assuming that the 
development of^J;h:^se basic cm will be included in 

h^alojjy tj^a^pb^ training programmes, has recommended in the 
m^m^ovih^ competencies related to the three 

^ftHsfb areas of concern for the Workshop. ^ 

Y Another assumption made by the Workshop is that the bio- 
logyX teacher would have the basic knowledge of the various 
concepts , principles and topics suggested under the three 
areasfof concern for possible inclusion in the secondary 
school biology courses. 
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Environmental Aspects of Biology Education 



o 

I 



Concepts /Principles/ Topics 



Practical experiences 



Teaching strategies 



Values /Skills 



Has sufficient knowledge and under^ 
standing of the following: 

1. Environmental facton 

2. Levels of oiganization 

3. Ecosystem . 

4. Energy flow and material cycles 

5. Harmony and balance in ecosystem 

6. Environmental problems and 
: management 

7. Healthy environment 



Is capable of conducting: 

1. Field'Study on 

— diversity in natural conditions 

— density and population of plants 
and animals (man included) 

^ local ecosystems ^ 

— local polluted aieas 

— natural conservation 

2. Case study on . 

— interaction 
:^|ution 

3. Experiment to 

— measure the composition of air 
analyse physical and chemical 
components of sofl 

— study the effects of light and 
temperature on organisms 

— study the increase in population 
of certain organisms 

— study production rate 

— test for air pollutants 

— measure BOD and COD levels 

— test the turbidity of polluted 
water 



Has the ability to: / 

identify and utilize environmental 
resources to the maximum so that 
teaching becomes more meaningful 
and relevant 

- improvise (whenever possible) the 
enhancement of the learning situation 

- utilize innovative evaluation tests, 
both for student evaluation and teach- 
ing effectiveness 

~ use process skills and educational 
technology • audio-visual aids 

- plan and execute field study^ case 
study and experiments effectively 

- relate the principles to values and 
intellectu^d skills and highlight social 
relevance to each topic 

- use short lectures, demonstrations and 
group discussions at appropriate places 
in the scheme of instruction 

^ organize project work> games and simu 

lation studies 
_ organize self-study and individualized 

instruction 

' ' A' 



Has the awareness of the: 

- necessity of population cdntrol 

- solar energy and its abundance 
. - balance and harmony in ecosystem 

environmental legislations 

- hazards of nuclear energy 
Development of: * 

- dexteri^ in outdoor experimental 
skills 

- correct attitude towards hamesang 
biomass 

- gjobal perspective of enviromncnt 
' - reasoning power and establishing 

causality 

- ability to draw inferences'from facts 
-enviroiunental ethics 

- proper attitudes towards the use of 
energy resources 

Realization of the: , 

- implication to social interrelations 

- potentialities of man vis-a-vis the 
environment 

- interactions of the biotic, abiotic 
and socio-cultural factors 

-implications of the levels of organ- 
ization to population growth and 
consequences as well as social inter- 
relations 
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Environmental Aspects of Biology Education ^(cont'd) 



Concepts / Princ^lcs / Topics 



Prt^ctical experiences 



Teaching strategies 



— compare the amount of soil 
organisms in polluted and 
un-polluted areas 

— study the roles of plants in 
preventing soil erosion 

Construction of 

— models showing different types 
of ecosystem 

— anairtificiflleco^stem 

— models showing food chain, 
food web 

Depiction and interpretation of data/ 
information through graphs, tables, 
diagramSvillustrations, charts 



Values / Skills 



— significance of local ecosystems for 
the society 

— significance of recycling and its applica* 
tion in daily life 

— roles ofthe students in niihimizing 
pollution 

— need for conservation 

— need for every development project to 
give appropriate consideration to its 
environmental implications 

Appreciation of 

— aesthetic values 

— conservation laws 
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0» 



^1 ■ 



Genetics 



Concepts / Prindides / Topics 



Practical experiences 



Teachinp strategies 



Has sufficient Khowledge of ttie 
following; • • 

*1, Variations ^ 
; " 2* Methods of 
. C^ ' and their apid^ 
3, Cytogenetics (cell theory - cdl 
'^and >dral stnicture; role of 
nucleus in genetics; chromosome 
jUieoiy of Inheritance; chromo- 
' somal aberration) 
. 4, Patterns of inheritance Oaws^f 
- t probability, mendelian inheri- 
tance) • 
5, Population gehetics (definitions; 
it* Haidy-Weinberglaw;changesjn 
^ / gene ftequem^; genetics and. , 

: ..sociely) ■'[. ' v^/;:" 
' . 6. MoIecular,genctics (protein M 
phenotype detemiinants; Dn A ^ 
. as genetic ma&rial) . ; 



Hasbeeri expiosed to: 
- current methods of studying 
genetics 



Has the ability to:; 



_ _ _ ^ '/-fy^f -: 

§ , genetic research, arid iti^ible in,||'*';' 
i,'*.^^:*; develojpipert -- :;»-:.V: -i - , 



• apply the scientific process 
genetics , ^ _ ' Ifc. use appropriate edupad9hal 

«- plant expermental breedta^^^ technology , , . . ^, 

- ped gree analyris . ^ _ - n^^gt and guide experimenta- #- Acceptance of the^&(f% soihe 

- statistical analysis \^ : # characteristics OMibti^^ 

- katyotyi^g^ J ^ ^ -i^wange demonstrations \ 3 < I' othiBrs cannotbe cj^^ 
. --. mkiobtal M ««J«2fiS!£'^ -.org<llze simulation activitlQi f«V Ap^reciitibn %i ariti^tt^e^ 

- computer science and pop^^^^^^ , (Snes. role.play.etc.) , - D;^lopirigiriJellW«#^o^ 
geneucs \Jf .A- ' ' - apply sloDs in group dynamics, v ' ring.irite'rpietipgimakii^w^^ 

Is capable of: . . .v" and group methods of teaching _ Appredatiobdjflheiiiiity j^^^^ 

" it. • , - useofsimpkialgebra . _ Patience in lookirite fotchromosomea v 

- mSiR slides to^show chromo^^ " '^^^ "'""pS^ fe'^''ti?'«°«=J''ty) ^ J- 4)redatidri»ei£xiV^ ! - :. 
L"^^^ on current problems bearing on >v,: / . ^^^^ 



genetics and so^ety 

- usecjpdels : W. • ^SpopiJatioTi^^^ 

- set up experiihents and analyse - . emo&ns anl§bfe^^ 
- ^rriiginibreeding experiments T. e^rimental data : .f^ .-: r ^ir^M^ 
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somes , . 
^ preparing niodels from different 
' ^'materials ■ 

- preparing tissue culture 

- arranging breeding expt r;;- 

: - conducting surveys and study'trips 

to collect relevaiit data ^ ^ 
, -- dealing with probability iiifobl^^ i;.^, 
i2^A-^ ;cohductingrelw 
'^ ^i^develoiping short case s^ , ; ■ ' 

- calculating geiie ifrequency from 
rawdata ; /'■;■' 

- collecting-arid utilizing local research 

. pai^er^ with data on blood groups ' ' 

- conducting'Feulgen^reactioh as; ■ 
speSfec forDNA V , . ■^C" 

• . - eleptrpphoreas^xperiihents 

iusing paper^di cbhm chromato 

- cohductirigfexi$erihft on 
mut^genftifls 



laws as weD sfof |He^ 
'ij tJsp of critical jfuji^^ 



Valu^tiw ii^juiieiipes | • • 

betWeIn pbp&l^pri^groU^^ " 
.^e avierage^aiff^n^lW^ 

' ' ' ' ' .-..j^t , groii^Js ipy bei#iyj^ 

V V ;. • ^-^^k9riri(ii^fa'» . • ^ ■ 

'i^ %i[j4ibn vastly ejiii^^ 



80 



Tcadhing competencies applicable to health, nutritiori and agriculture 



Concepta/Prindple8/ropl(?8 



Practical experiences 



Teaching strategies : 



Values / Skills 



Has iniffldent knowledge and under- 
standing of tlie foUdWingi^ 
1. Hedth ai}d nutrition^y^:^/ ' 

1. Basic life proccsses^^^^ 

2. MicroHDr^ainisms iind 
. disea$p8v> .,y 

3. Nutritiond requirements 

4. Food and food habits 

5. Water and jife . ; 

6. Accumulatibn of pollutants 



AD . 
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Is capable of designing and conducting 
experiments on: . , 

— simple chemical tests for food 
materids 

— effect of CO2 and O2 on pliysicd 
t - characteristic of blood . 

— factors affecting rate of breathing 
and pulse rate ^ 

— arthropod di^sectibnr-^ 

r-,.thb study of the circulatory system 
l^f^^^ study ■ 

— c^ture.ofmicroK>rganisms 

— simple methods of food preser- 
vation ^ ^ 

. - water purification (simple methods) 

Collecting, preserving, identifying ' 
.1- important food resources 

fdpd requfrements 
, — medicind plants ■ 

— micro-organisms. • 

— ecologicd iiidicators and pollutants ' 

— planning and conducting Held trips 
basic life processes . 

— conducting survej^; 

— conducting popmaiimi studies 

— identifying food gropps and ' 
requirements of different age groups 



Has the ability to: . ' 

— prepare intervie\v'and survey 
instruments 

— process and andyse survey data 

— interpret an(J apply data 

— isolate ^df Sfeilture micro-organisms 

— plan ana conduct field trips 

— design and conduct games and simu- 
lation exerpises 

_ use and prepare visud aids, i;e., 
models bhartj . 

— design and evduate projects , 

— identify sources of 
available Resource persons and 
informatiorv • 



Awareness of: 

— presence of severd substances in 
foodstuffs 

— proper nutrition on mother and 
growth of fetus r 

— proper nutrition on growth pf infants 

— role of micro-organisms 

— patronizingpflocd foodstuffs which 
are economicd and nutritive 

— use of water in daily life ^ 

— importance of a hedthy heart 
condition ' • 

— the presence of pollutants in the en- 
vironment and its possible effects on 
hedtii and economy 

Appreciation of: 3 . 

— blood banks and donors 

— clean air 

— discoveries of scientists 

— the rble of science and technology ^ 
in repairing body organs 

role of transport system for distribu- 
tipn of food nutrients and gas ex- 
change - C •x' 
— j'action of enzymes on digestion ir^" 
.>^role of the excretory system iii mafa- 

. 'taining bdance in the body 
f - intricacies of the respiratory process 

i^ealizatipii of : 

— that higher popidation demands more 
food (implication on farhily planning) 



'5 ■ 



l>:>7.: 1^^^^^^^ • ^ Concopti 7 Pdndples / Topics 



Tc^hing competcncicsy applicable tcp h<^aljhi nutjfaon and agricultlit 



' i 



. Practical experiences 



, ' teaching atntegiea '': 




o 



n.Agricultuie 

1 . Facton affecting crop 
pibductioif . V 

2. Varietal impiovenient and use 

of non:)6»nventionaI food souices^ 



- Froni a set of facton, identifying 
which affect crop pioduciion \ 
such as:; \ ' ' " ^ 
--4 bipjtic factors ^ 

, :^limitirig factors 
. - t^lm^ ofanU^ 

CJ 



Values / Sknia . S» ' 

— — — — 
rpotentlal of herbal medicine for 
dlsQQse control and prevention 

— quality of environnjent based on 
. pollution load - " 

- importance of improving conununity 
water resources (if folind faulty^for 
drinking and hy^ene ^ . -^ 

Improving attitudes on : ^ S. 

f . . • - enviromfitental sanitation; the values 

, r ofbreedlng, asexual reproduction, 

• mutation; genetic conservation and 

- use of npw species in improving ^ . 

crop production ' 

' v Recognizing the value of: 

' ^ - nutrition^ V * ' > 

. ^ — the importance of pest control and 

* disease. management i 

. Reorientation of attitudes on: 
■ - properniitiitioii ^ ^^^^ 

" « f&dty feeding habits ^.-^'^^^^^^ . 

- ' ^ ' Awareness of facliors dlee^ 

- ideimfyvisual:qrrtemsof liniitfa^ duction .j^" M^y 
factors ' • Awflureii^sstof importance of soil conse^ 

- recognize ^lerance and carrying ° ' * 
; capacity , w:^'^'Appiwiatto 

-- design experinients to remedy '^ ^^^^^^ ^j^^ ^ " ^ ^ 

crop diseases \ : _. j .:^: of eco-^ / 

■■■systems. . "^ ■ V '■' . ■• , -f J 



^; 'I cMjpipaciti^ * . : * ;;g^>onduct suwey^ ^^stems v ^ ■ " 

, - ;v^HP^- " ' . ^ ^ ^: ' Vbhnon^^ Awarene^bf the presence of nonncon- x 

^ Sug^SwaystoJm^ ventional food soirees 

varieties; capable of perforining ?#25^-d^pnstratQ' asexual rejproductlon ' ]^ ^>V^. 
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. asexual propagation in plants, to 
increase yield ' 



Q sua 




[,ajttingVgraftlng, 
[i inarcWng v ^ 
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Teaching competencies applicable to health, nutriiion and agriculture (cont'd) 



Concepts / Principles / Topics 



Practical experiencos 



3. Pert-ond diseases control - Know conunon pest problems 

< - Identify biQtic relationships in diseased 

; ; crops V ^ 

- Knowledge ofbiocides and proper care 

4. Pollution and agriculture ■ ' - Know agricultural pollution 

. ' waste maiiagement; * — Plan Workable solutions to solve pollution 

y • Capable of introducing biological content 

in agricultural farms- 

5. Integrated farming systems - Make action plans to remedy pollution 
for efQcleht resource — Explain homeostasis in integrated farm- . 
utilization ing system / 



Teaching strategies » - ^ ^ : 

— — ' — / Ally 
conduct field work >l^r 

— discriminate use of blocidefl]^ 

— test plants for allechemlc y ' 
properties / 

— prepare solutions to fix and 
preserve collected speciinens 

— monitoring field studies 

— set up experiments to monitor 
pollution studies r 

— classifying degradable from non- 
degradable farm wastes 

— survey and supervise school 
projects on recycling 

— perform work in the field 



Values / Skills 



Awareness (^iotlc interactions which 
bring population dynamics in diseaso- 
curing organisms/pests ^ 

Awareness^of pollution in agricultural 

-""lis' 



JleaUzatiori^bf values of tre^ nurseries 

- Realizatidn of importance of proper 
waste'disposal : ; 

- Appreciation of the value of the farm 
in the village economy 

°- Appreraftioh of values of diversified 
production systems * 

Appreciation of the value of farm work 
. as a source of energy and fertilizer ^ 



'Chapter-Six 

SUGGESTIONS FOR REGIONAL CO-OPERATIVE ACTION 
AND NATIONAL FOLLOW-UP ACrmTO^ 



4. 



To Member States V 

1, Aa teac^er-traihinfe progranunes h kept pace with curriculuni development efforts, 

Member States should undertake a study of teacher traming with reference 
school biology oirricula, with a view to making improvements for relevance to life today 
(induding relevance to national development goalsy and' for conipctency-bM^ 

Evolve mechanisms (for example; meetings, journals, newsletters) to promote inv^^stigaJ^ . 
• tional work (project work, research work| by students and teachers in secondary Schools. 
Organize tr^ning workshops for developrncnt of teaclpg/learning materials based on \ 
exemplaw that may be co-operatiyely ^weloped by t^ participating'M 
Study the ways of evaluating the cognitive, psychomotor, and affective doih a^ects 
of the three concerns of the workshop and develop toolft-fpr improving learning and 
teaching strategies^ - i ' V \ 

Assure the linking dfbi61ogy education with environmental cducatig^^^^ and^ environ- 
mental cdncemsiV/ -y . . ' ' j : 



To-Unesco 



2; 



3. 



Undertke the preparatiorji^of a scfiopl=Biology curriculum guidebook for ^he Asian 
region withispecial attention paid to documelitation p»the giiide with actual examples 
of gotfd classroom, laboratory and field practices in the teaching/learnmg of biology in 
Asian scHopK|^cluding' an amiotatedWbliography.^ * 



Organize a workshop for training in mo^Mifficult techniques of practical work, ihclud- ^ 
ing field work, which could be widely |^]^fca^le in school b^logy teachingAeammg 
• intheregion.:. 



*5. 



6v 



As a foUow-up to the present workshop, organize a \yoi:kshc)p for the development of / 
learning materials, modules, units, arid the like: at national level wtK 'teterence to ? . 
identified concepts. ■ : y '■*"!'^' V ' ' V'^^ ^ ; ; '-' ' h 

Organize a Sub-re^onal Workshop4o review the outcome of the abov|Mtional work- 
shops and develop exemplar instructional rnaterials based on the exper5pices of the - 
national workshops. ' . ; ' ; ; ^ 

Unesco should establish a study group to study the ways in wHch hvmian ^^^^ 
be.introduced as an important and pervasive part of school biology teaching/learning 
in the re^on, with special attention paid td values which promote natidhal peace and _ 
mtemationalism (including the biological aspects of race, language, and human behaviour). 

U/fdertake studies of the.ways jiji which scjiodl biology education can be linked with « 
social activities, including commujuty developfment, industry and Work experience. 
In all of its work in biology education, Unesco should seek ways to bring to demon- 
strate to learners the essential function of biology in protecting the earth's environment. 
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> Appenfli^c A ,' 

STRATEGIES AND METHODS FOR TEACHING/LEARNING 
BIOLOGY FOR GENERAL EDUCATION 

• Part i - INTRODUCTION 

Ratio nale for a diversity of teaching/learning strategies 

— " — ^ — [ ' ' W T ' ~: " • ^- . ■ 

In a recent conference hei^ In U.K. the point wap made 
that elltisw;4n , education has resulted in isolating pure 
science from iSbc^^^ so irfuch so that to ^ 

the mai> 4ri mas?;m^ the terra cHemlcal is associated with 
the daMibpous/ harm noxious or distasteful. When a chbic^p 
of lod^^r imported technology and equipment is %b be made^^^ : 
the local is equated as infer iqr•^v-^ 
in the context of European couxi'itet^^ 

to this country / and other Asian 'iiouhtries especially, in^^'^t^ 
area of teaching arid 'research. It is: these adverse attitiides 
that elitism brings about which urgently calls for making' ^ 
science or at least, portions of at - understandable , prac- 
tical and rel^evant £,or- the masses^' o^ the people. 

In a sti& on ti%:^e£fpcti of c^ 
and Castaiieda^X1974) haW^id^htif led characteristics of field- 
independerit behaviours and field-sensitive behaviours/ and 
correspondC^gly have described field-independent; and f ield- 
sensitiye ^^achingVstyles. ^Certain f ield-indep^nderit beha- 
viours tend to promote sucqe^s in the classroom 7 
competition/ independence wh^en* working on €ask^/:^^usi^^ 
covery approach in learning and ability to deal w^th- science 
and '^^atl^e^atics' abstrac^ FiSid-sensitiv^' !b^ ..^ 

which prc§mote success §re co-operatibri>y sensitivitjS;*ti^^ 
feeling, sensitivity to a wide var^t^^'^f cues, ari^^0i^§r)^ 
by modelling and imitation. Raini§^?:?;ayxd Cas^ 

teaching children towards bicbgnit^^ ^ ' 

they can function ^within both :fi^^id-seri=^itive^ 

pendent cognitive styles . thes^ : 'stiiidies^'" and recom-^, 

mendations«,were ^made in the .confefext of i^erican^ 

addressed to the assimilation prpblems of MexicSan Americans, . 

they have implications -for educators^^^w^ / ^ 

variety of ^i^lftliral coramuniti who are tb be ediieated J.n 

oxie educational system. Furtherirtore/ fieljd-inde 

irig styles lend themselves ^^ery significantly to isciehce and '^^^^ 

math^atics^ Reaching. . -.V-''^"' : ' - ^t' '^''-^-^-'- ' '-^'4^ 

. ;_ • ' ' • • • ' ■ ^ ' " ■ Z f 7 — ■ — ' "f^^ 

This paper was prepared by Dolores F. -Hernandez^^,^^^^^^^ 

of the; Phili^ipines Science Educ%.tion Center ; for tlje.^ R^g^^^ Worl^shop 
|A Review Biology Education ' in Asia, .'sponsored ACpTlD/Un^sco and 
^r^rsity of the,.PhilippineS v 18-23 August i98o. : . ' 
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Biology eduaation in Aaia \ ^ . ^ 

, A Btudy of the in-sahool, o£f-sahool (ISOS) approach 

revealed that this, programme expoeea the student to oppor-' 
tunities for learning vaylouB Bkma, aonaepts and valuep by 

V providir^g academio/ physical, social, pre-voaational and out 
of school experienceap/ (Hernandez and Gavino, 1979). However^ 
it was al.ao*note4 that although nthe programme offers rich 
possibilitiiQS for self ~direo1:ed -learning the achievement o£ 
this ^Dbjective leaves much to be ^desired. It was further 
revealed thejt the student participants involved i,n this case 
study exhibit field-sensitive behaviours. 

In the ajjea of cognitive development, educators and 
' ■ teachers have become fap\iliar with Piagetian studies and are 
aware of the varlou$ 3ta^es pf cognitive development ^heijV^^ 
implications of these for teaching, learning and the currlia-* 
ulum. Local studies on cognition are being, conducted here / 
and in other Southeast Asian countries, many of them based 
, on Piagetian tasks. See for example iysuna -and yillavicericio 
(i98d.) and A.fr §ia (1980) . There is now a more pronouriced ' ' 
awateneas that the students in our classrooms may not b^ di> 
the cognitive level required by the learning materials we 
provide. Hence, along with studies on cognition, there have , 
heeA some attempts jnade to match the cognitive expectations 
ahd;^ ^jaquireinerfts of the curriculuirt j^ith the actual cognitive 
sthge of the' students. This. becomes an important new aspect 
oj evaluation in the V 19 80s. See fpr exiample Shayer (1979) . 

^-^^^ and political demands for more 

^^^0oc^ curricula, fox orienting education to the 

: \ goals of national development, for, inclusion in the cuafric- 
ulum o£ worjc experieriqe and iPt^ goyer^iment thrusts, fo^^*^^. 
. return to th^^basics' and to the teacM 
' unification t>f th^ cou]^j;ry as^^ a nation are pronouncements 

which have remained tinreisolved. These are issues and develop- 
ments whi(^h are shared among j^de.^loping countries. 1~ 

^•V Finally, the statistics on school' pppulation reveal ^ I 
disappointing picture of the holding power o^' our ischoois . 
in spite\,df the high rate of participation.^ in schooling es- 
pecially at the primary level of education - (in the 
pines it is ov^r 95 per cent) , the survival rates reveal a 
. .different story^ Q^ly r^^P^ 9^^^ pupils ,<;iompli^te • 

grade VI o3|j^e^^s^^ and only 33.84 per 

! . cent complexe^gr IV of""^&he^econdary level. Similar con- 
ditions prevail in most devel^pina countries. 

All' these developments point tfey thd need to re-examine 
. what is going on in our classrooms. (and out of them) to help 
teachers and administrators deteannineU/hat measures f or . im*- 
provement can be undertaken. jCt is^^^^^ scope of 

this meeting nolt this^ paper to cbnj5^ider^vario\i*^^ 
. f&ctors that affect learning in and out p£ the c^a^sroom. 
The major .^^sue addressed here is that o» tea?:hm^ 
strategies. ' / / ^ 

The condit4;Ons described in the preceding paragraphs 
make imperative jfcl^e need for using ya^ed teaching methods 
suitable to variousS^roups of studei^J^s, to the new experiences 
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Appendiw '4; Methoda fop teaoMng Holpgn 



bfllng introduoea and to the ^achievement of certain ourj^ently 
emphasized objectives. • 

f ^e State of' the' the Philippjnea * . ; „ 

; ■ To de|berraioe the S.tat©'*oi^ in the Philippines and 

.f i^o .pyovidf jaorae' iiti'formatibn about what biology teachers in 
I'f 1^^1,140 W^^^ to their strategies and methods, and 



^•i of the ai^eas of concern whi oh are 



;tio'> be discussed in this meeting, a quest ionnaiace was fielded 




to aome key training instlt^tiona irr^eographical areas 
Luzon; Visayas and Mindagjg^^ drew informal 

tion on t^hnlques inbre^f^ used by most seqondary and 

ooHege teachers^ models and- teaching aids most ^requeijtly , % 
and ieast frequently^ used and the. teachers ' read^ons to :^pn, 
ics, such as nutrition^ hutnan ecology and envir cement/ molX 

ecular biology and genetics; » 

•^^^ . . • ' ■ . ■• . • , . . ^ • . . , 

Respondents * - 

^h^re were J.02 biology teachers who responded, 28 per 
cent are college teachers teachijfig general int3?oductory bio- 
logy and 72 per cent are secondary biology teachers, Th^,, 
basic degree for the majority (75 per cent) ^of the secondary 
teacher is b;s.E, with majors in biology (69 per cent) and 
;Qther science areas (26 per cent) . The college teachers have 
B.S. degrees with majors^in biology (60 per cent) ^ zoology 
(17 per cent) , and botany (24 per cent) . Most of the. teachers 
of both levels do not have their minor areas of specialization 
In biology or in any science areal These teachers teach ado- 
lescence with age ranging frdmr4T\8 years old. In the Philip- 
pine contepctf this group 'iijicliides t^^ taking biology courses 
. . in higrt schoolSat grade VIII level and first or second year 
college students v^hp take* a science course to fulfil a science 
requireinent in the general education programme. Many students 
select biology to meet thife requirement. 

Response s \ • ' . • " _ ■ 

X; As to the state of the art, i?agfarding the uilte of strati- . 
gies and rtethods for^ teaching biolo^I^'^^ following^ are sig-^ 
^ Vnificant information;v ' ' ' ^ ^ - ' ; ^--^'r 

^hJ On tiie use Qf strategies/methods ' - 

A majority of the secondary teachers frequently use i:he,. 
textbook and: blackbo^i method y the least frequently usdd are 
recordings 'and games • ^Ittier s^ and/or methods 

- include laboratory. woiPt;, classroom re,citation/ small^^Jf??^^ 
discussion y lecture/ discxission entire class ^ chart%ig;§psiA^ 
organisms^ In college^ ;t^iie most f requently^ujs^d is^i^^i;r^ 
and blackboard. The lea^t frequently xisjJdi^;^^ 
;^r6up and comonAunJ^ty resources. Other techniques xd^j^^Mj^,^^^^' 
•^Vdecreagirig%rder iof lase' are: books ^ discussion antia?e^i^^^^§^ ^ 
charts ^ living organisms and liaboratory . ^ 

Acknowledgement is made with th^s to the biol6^^\^ajn of .UPS!EC 'for 

help' in preparing the questionnaire:. R. yillavlcencio, L'. Gregorio \ 
and N. Villanueva and "to research assistant collat-^ .^^^^ 

ing the data* ■. , . 55 ^ ../--^ ^■ 
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B t On modalB ^nd teaohing a Ida ^ -^^^^^S? 

^ ^ aeoondSry teaqh^rB itiqat f ;traqiien1:ly uaia In the aXaaaro^om ^ 
iaboratoiry aa teaching alda the following irflK^^^ and other , 
preaerved aolleatJlona and growing plantflr The liaa:t aonunon- 
ly uaed ia Xive pniinala. Othera inoMe .TO^^ 
bottled apeoimen r terrariuw ^and: agwar'inm t v in 80hoo;t yard 
premiaea^ inoat;. frequent planta; leaat ooiu-* / 

inoniy used ^are^^^^^p^ , College tea6he?:8 moat frequently ubq 
bottled epeoimenBi modeia and bottled.apeoimeha in the lab- » 
oratory • aohoor premiaea they maintain potted planta • 

C^^^^^^^ topica related to ^ural oommunitlea 

^ ^^tii^priain^ more oollege teaohera (86*per oent) are of 
the opinion that topics related to rural communities be in-' 
eluded in biology teaching but only 62 per cent claim to be 
doing sojjiething about it. Actually; it is the secondary 
• ^tfeacner'W^^^^^ involved in community-school projects 

particuitoiy rural areas, Most^of the topics teachers 
would include relate to. food and aga^culture, - 

D/j On health '^and^ nutjcition 

^ v^^^^^ health and nutrition shbuld be 

included ;in biology teaching, and a high percentage in both . 
groups claim they are incorporating "in_their teaching some « 
topics in this area of qdijcern. But wni^n asked to give the 
topics they include f fevi^opics were givehr by the college v 
teachers; the secondary teacheifj^ gave a more diversified list. 
The topics most mentioned are: .rhygiene and isanitation, disease 

' prevention and medicinal plan tel.* , * 

•■ » * 

E. On hiaman ecology ^and environment 

.:''-^^t^.'-.The ^ secondary school , teachers and collegfe were 
almost unanimous in their opinion that human^^d^^ the ^ 

environment should be included in * their courtj^'s:^ percent- 
. agd of teachers who indicated, they weris actuallw^ 

ing these topics was quite hi'i^ (95 per cent of -the total' 

group.) . Population control stands out as the topic most men- 

Jtiiqined by both grpups. ~ ; ^' 



On molecular biology ■ ' 



Nine ty- two ^ per cent (92 per cent) of high school teachers 
* and 93 per cent of college teachers agreed that molecular/ 
'\bidlogy should be included in biology courses. However, con- 
siderably less of them doing it. Only 56 per cent -of high 
. ^ school teachers claim to include moleculjar biology topicfs in 
V^- their teaching and 79 per tfent of college teachers do it. 

> This discrepancy between beliefs and realit;;^ m^y indicate the 
need for appropriate materials which could be used at this ' 
level and .for thi^ target' group. ^ * : • 'i^ - ' ^' ^.^ 

, GV Prv genetics , ■ :■ - / 

> Eighty-f ive per cent of ;the secondary teachers and 93 ^^ 
per cent of college tea^giii^^rs ,thin^ , that genetics topics shbuid* 
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However, only 74 pep^ panb ^nd' Q6 par cent of aaoon^ry md , 
qollacja ta^ohorp raapaativaly, ara Inaorporat^^ng 9\!bh topioa ' 
in thai r oovirsep,^ For tha .aaaondary taacharB i:he^ tppip in- 
pbrppr.ataa is inainly Mendelievn pat tarns oi! inharitanoa; wore, 
beaahar^ in tUo qoXlage^^jfroijp inpliida topica Xika; > haradibary 
difjQa0a, g^natia anginaariftgr pattorna,^jQ inheriUanoa. 

To -Uv^aqh the vtopio8,4^ndor areas montionad in Sections C 
to Ci abovQ, about nine tochniquos. wore nroquantXy ijiantionod 
in; association with ^thom, Thaao are? (^X) recture? (2) labor- ' 
atory,, and (3) dlas)? di'scussion as^ the inost qommonly mention- 
ed/ followed hy-^ (4) 1^^^^ trips and (5) charts, and then (6) 
^|ud^a1?. panoV «iPd (8)* use of re- 

irri^ J^ Note thkt^ living organ- 

Iti^ms ^a^ not mentioned^ al though ih^'eao were among the first 
tG^hniques ranjced by the teachers when they were asked ' 
r^i^pond t€?*, a given list^ iJ'or the information contained > *\ 
Ipctions Vc. to G, the? teachers W(^r.e asked open-ended ques- 
fns; no lists of topics or techniques were prepare4« Under 
lis condition it is possible, that teachers do npt normally 
^^[^|^^S|dier ' the"" textbook or -til ackboard as a teaich^-ng '^techriiique; . 
. . J^^^^^^^^ as common teaching aids which a,re 

' '^ijjf^^ granted, hence \hey were not mentioned in\ an open- 

same questionnaire however contained 
"^the checklist of techniques, in the first p^rt of the instru- 
ment to which they have earlier r^^ What th^s little 
study reveals is that teache^p tend to use over and over again 
the same teaching techniques pr mefthods. Theise are vinderly^ , 
ijig reasons for this behaviour; it is possibj^e that the teach-* 
- §rs are not aware of other methods which' they can use, or^ 
; b^ipg aware are hampered by constraints in their .environment, 
^ ncit/ comfortable with ^tiier methods, having just heard or read 
.A about them and never having triefd using them. There is also 
the possibility *thatv many prefer, to take the easy way out. 

i It seems .suitable then that as a first step, an awara- ; • 
ness of a^yariety of iaethods be made ava4.1able to teax2hers in ^ 
in«*service ^rPg;r^^ that' they be given practioal experpLences 
on these metjio^^ knd that t^ey be .helped in the "iJtiliza1;ion of > 
these methods in a mafnner^ that will facilitatie them to achieve 
specific objectives beyoh'd the acquisition of knowledge i To- 
wards this end, a description of strategies and methods has 
peen prepared and is in fact the core pf thiQ^paper; Another 
list which is relevant jtp the theme of this conference is one 
preparefd^.-by Rex/Meyer (1980) for Unesco. 'He worked out a * 
scheme which ra%es the effectiveness of each method in "achiev- / 
ing specific aimsf and established an effe'ctivenes^ index for 
each of the meilfqd^ on his list. Admittedly, the iist is subr- 
jective; nev^rthaiess, it is an exceli^t paper and a novel 
contribution to *this little stuflied subject ar6a. ^ 

A caveat should be made at this point; the. lisV pre^fent-* 
ed in Part II does not cover all the possibilities. Th6 spe- 
cific techniques likfe laboratory techniques and other nieeded / 
professional pbmpeteaici^s of* science or biology teachers/have ' 
not been injCluded./ For such specific 'skillsA^pne could iref er" ; ,^ 
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Biology edxioati.on -in AB^a \ ■ \ ' \ > 

-to a competency list (see 'for example'uPSEC inyeritory of - 
sciendfe teadhing bompetences) . Also, the analytical pap^ 
presented by the participants. are expected to amplify this> 

■* Furthermore, this paper deals with only* pne side of the 
— coiw'H:he-other^ace-of-wh^ich-is.-7Content;r— Ideally^^ 
' Sgies should be discussed within -the context of; content. Bttt- 
since both 'topics are now so 'vast, it was degided to limit 
this paper to- strategies^ mainly, \using as examples topics 
from tbiology appropriate to the themes of this meeting.- An- . 
other paper ^Dr. V. Bftsnayalce) ' as well as the participants, 
toapers, will present, the content of biology relevant to our . - 
' three areas of concern: environmental aspects, molecular and j 
genetic aspects and their applications to health , nutrition 
- and agriculture * ' ^ , 

.\ > Part II - STRATEGIES AND METHODS . / 

This part deals with descriptions of various 'methods / 
"which are useful for teaching biology ioif general education / 
purposes! No attempt is^ade to include all known strategies- 
and methods. Neither is it intended to describe. all _ the ^ 
methods^ mentioned in this paper. Rather, the focus is on 
those methods we hear about Njbut have not used, or have used/ 
minimally. Thus, the categoMes may seem-rather unconven-. , • 
.tional . It wMl be noted that . some methods are not -iricluded 
•or are merely Mentioned briefly such as those related - to Ahe 
processes of science, prdblem solving skills, and^practical_ 
• skills. This does not mean' that they are 'not useful or/not • 
relevant to the theme of tliis paper but they are richly cov- 
ered in the literatfure, and most science- educators and teach- 
ers are quite familiar with them. The focus of this., paper 
is peally on tJie nonconvehtional strategies and methpds in 

science teaching. / • ■ 

Actually all methods of teaching may be classed into 
either group methods or individualized methods . Learning 
however, is very much ah individual matter. This^ is a prin- 
-^ciple-on-which-few-wilX;drsagr^eT^" 

been grouped here arbitrarily. There' can be a great deal of 
overlap. The categories, used for. grouping these- methods are 
arbitrary and not mutually .exclusive; the categories them- . 
selves may overlap ; as one teaches for learning m a^ social 
context and social relevance, it certainly is possible to 
attend to social values and use group methods in; the process. 
In brief, these categories have been used for certain pur- 
poses: to focus on some current aims of science teaching that 
are as yet not widely implemented, and for easy reference. 
.' For example, one who has not included values, social relevance 
' in teaching qan raise questions like: "How do I go about teach- 
ing values? social relevance?" or, "What other group methods, 
can I use?" / ■ 7 . /■ 

In this paper the term categories may be referred to as 
strategies , and ;the various ways of .executing the strategies , 
may be referred 'to as methods. / ;/ \ 
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iri^hi 



Using Group Methods 



This category includes conventional classroom teaching, 
methods^ known as recitation or question answer cum discus- , - 
igidns^Tin which the entire ciass participatdi/, and other 
,itiethods which involve teaching either large or small gro;^s. 
•One reason- for placing all these together is that in large 
clashes one Cjan^easilyr divide"^ the large group into smaller 
groups fpr better. interaction, ' or to enable the teacher. to* 
provider nipr^ attqjntion to one^ group that needs it while other *' 
groups * aire Jfearniiig^ on their own or pursuing other, topics or' 
activities /'^and ^o 'on.' We^have observed secondary school 
teachers who ^re: skilled in shifting from lar^e group to small 
group and back again tc large group teaching within a single 
class period. Groups in a class should be kept flexible so 
that no one student finds himself with the same team members 
every time the group method is used. This allows for broad- 
ening of experiences alad more heterogenous interactions among 
the students. 

. , V. . .. : - ■ " .. ■ ■ 

Group methods i'hcludet laboratory work, student demon- . 
stra}>ior/s,, field exj^eriences, panel discussions, buzz or ^ 
brains to^lraa sessions/ disctisision group, tutorial groups, 
' peer tu^Diring, and lectures. jThe less comnw^nly used methods * 
will be 'brief ly de^cribed>> 



'B\izz ' sessions 



Thi s' the thpd can £iie ie x 
ve'rsial i^sue,^ a quest^xm 
or when a question e^cffx^s- s 
experiences, or knowi^S^eK/t^ 



that 



ively' .utilized when a:cofitro- 
prdfclem of current concern arises-, 
ents/tb contribute tiaeiir bpinion 
can be related tothe*topid 
under study. The ^claes./^eaks Aup into groups of 3-5 students, 
to ^discuss the qijestion- ^on^ifiairidV 'buzz' session may take 

only 3 to 5 minutes ., No dd^tupMon .i the class seating i.^j 
arrangement is necessary..]J/^^ in front -merely turn i 

back and discuss with . the?;>twbr^^ 

After a few minutes eacly^6t^£l|^'group reports back to the class . 
>_(_in"largfe-group- seission^ their' - ^ 

suggestions, answers -^nd quer^ by w;riting . these on th^ board. 
The acceptable answers ifere then checked. Such brief breaks ., ; 
during- a large group's ejStire class^* discussion, lecture, or„i" 
question and answer period can be refreshing and involve moi^e 
students in ihtef action. A graphic or visual aid can be "uSed 
to start the discussion -^-"TH^ example, data from an experi- 
ment ' that is open to vatipus^possible explanations is present-^ 
ed and students^ are asked to offei: several interpretation^. , >• 
Some questions that lend /themselves to this method are: J^oiild. 
you endorse sciejntists' 'adding or removing genes to change: ^ 
human characteristics when and if this ability becomes pbssi- r 
ble? Shoula we use live animals for experimenting ' in oup lab ^ 
work? • * \ " ■ ^ * . ■ 



Discussions 



Discussion sessions may be either in larger or small' ; 
groups, led by the7teacher or by students. . Research ;sl(bdiies 




seem .to *suppor^ the'idea^ highly one values out- 

1 inor6 likely one 

would pirefet v^^ At the secondary file^el, 

in /Phil led disc\issions , in science ^re 

/iioty^coinmonly. are more ff equentlyf used in 

pt^er subject^s such^ 

ischool-in-scljopl , Spprpach "this method i^' used*^ quijjfe often ' ; 

eyejn in scienc^^ cjl^ it is mainly use^ for rep<5rtr 

;^iiig^ on some jsp^ experience ^ 

, which is, of tii^rf^^^ by* a brie©^^ 

' -'discussion ^i^^.^^ .L.:--::-: " ■ 



?xal gi:ou|j^/t)e^^j;bu€drxng ^ S ^ i ^ 

Often the secoridary ^school teacher resorts tofusxng \ 
J small tutorial groups for remedial teaching, meetiiig the 
group a^t^ clas^,* or ' giving a group special attention while 
the rest' or^^tjie class id^ other ^^ w students 

• are sometimes^^^c^d to heT^ on a one to one 

_ basis or in small grotips, SOTie authorities recommend Jphat ^ » 
students take ttiros tutoring; all^txajdents^hould at times be 
tutbrs'^at other to have 

studdnts within a classroom tu^or each other V but it is also 
possible to have studpnts of a higher grade level tutor those 
in a lowe^r g^ade lev In eithpr case, it is important to . 

^fe^tablish a posit-i^e set for peeri tutoring ^ proce- ^ 

dural details carefully and organize the ^progr^amme creatively, 
l£ it degenerates into" routine procedures,, for tutoring say 

; only on skills learned through drills; students consequently 
lose interest.* It is important to .provide for' variety. 

Lecture ], 

Although the lecture mfethod has been much maligned lec- 
tures do ser^^e xisef ul purjioses if properly used. At- the sec- 
ondary level lectures should be ;^3;ief - 10 or 15 minutes - 
interspersed with other activities . The question .really is ; 
"when should the lecture method be used?" Some guidelines ; 
Jaxez (a) when tJi(| needed information is ncft readily available 
to the stu4ent3;f ' (b)^ when tne"unique experiences^ of a ^eacher > 
resource person^ enablks^^^h a lecture that clarifies 

certain issues; arid^ (c) wjien time is important axid the ^needed ' 
data are wide ly sq attered;' ^ - , 

^ ^ Ii ^ividualizing Instruction ' ^ 

These methods aire also referred to aSp masterly contra^ 
or individualized methods s In large class^^ or more 

st\s^dents to a class) individualized ins1:AjJ^tion has been util- 
ized in a modified form.^ At the secondary /le^ this coun- ' 
try because of overcrowded* classrooms y iiiinim'ally j provided with 
facilities teachers have used individualized methods for 
small groups^ather than for individuals. Within the 'indi- 
vidualized sturdy 'method distinctions are made by some eauca- 
tors between individualized personalized systems on the basis 
that the former is automated and the- lattfer humanized. For 
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' indpt developing counftl|:les^ this dlatlnctipn is acadeiriic sin 

, \ J the great majb;pity of 'schdols tjannpt supp necessary 

V I ; " • hardware for automated instruction. • ; \, -'\ 

? : ' Accoifding, to pahle (1975) ^an instructional system is • ^ 

. ' individualized. when r - . : i 

, ^ ■ 1. Th^U^haract^ristics pf each Student, play ^ 

/ ' . . ' • • , JTOle in the selection of objfectivesV seq^uence of ■ 

' ; study ^ chbice of materials^nd procedures. " 

^ - ; . ^ ^ 2. The time • s^ent; by each stnldent in a given subject 

^' arfea is determined by his -p^^ 
' by thd cldcjk . / \ 



3, The progress ■ of each student .ig measured by compar- 



ing his performiSnce Vith his' specific, objectives. 

Among, the individualized . la-arnirig/ sysjtejtis are the f oIIowt 
: audio-tutorial > indiviiaual^; pirescribed instf uctipnHlPIJ^ . ^..^ 
mputer assisi:ed instruction (C^l) ^^>c5nti:acting>^^ \ ^ 

zed, self instruction (PSI) . Soim^^ are V 

simply called individualizeia instVuct^^ Some schools, 

; i; in the Philippine^ ; use 1. 1; /relying ^^ainly . 
M ■ iai to which, each student has' acces;^ - ^ . ^ ' ' 

V Audio-tutorial V -.. * --"'^ > ■. -i^v'''^ ■• .[ '■' V^-- 

>^ ' This learning sys€em,^s^ based, >^^ai^ mater- V , 

which may be sequentd^^^^^ \ It' also includes 

quiz sessions ^ large y^ind ^ainafl gr^ . v^-^v 

: Computer-assisted instruction V ^ / ' ^ ■ 

i In CAI.^ .e^ stij^ent int 

through segue^iced^lna^^ The computer .records his re-^ 

. sponsfes \ presents^i^ranchihg programmesv scores his work ^ 
. f reports resu:its^ahd prescribes /the student's nex£ unit. ; " 



j^i: " 'Persona:iized'/Sel^ Ihstryicfcion (PSI) : 

An example of ^SI is the Keller method, ^^tudents pace 
themselves witlain^^^^ system includes 

' learning units Wit^ objectives and suggested learn- 

- V ing ; procedures .j9?lj(e student ^5^1jeet:s options f^om among those • 
* ■ ^ ■ ; suggested in th^ * ^^^^^^ • ' 

Leature, and demfonstratioris-'are non-compulsooY and seirveV 
purely motivatiorial^^purpoaes (there may be a-lOvfLectures ^ \ 
throughout a semester's work) . The Keller JRlan^in^s^des 
lysis and organization of subject matter (careful selection ' 
*: of the b^sic textbook is important) specif ication of objecr / • 
tivesi /provision for individualized progress as each basic -^^^^ 
step is tnast to the instructor at every step •. 

• V which enables him .to improve ^hfis programme. The /steps in thfe - r 
prograirane are not frames ^as i^ programmed instructid^. They , - 
. ^ . . are mbre infiiusive^ better described as reading assi^gnments 
I *; v. ^ ^ o r laborat^y exercises. Advance within the programme is ndt " ' 
• based on a corifiioning word but. follows personal approval (by 

% prodtor) > pf ^larger samples of behaviour . The instructor of 



/t^^ . is., aided by ah assistant:; and /qom^^ proators (number de*- 
pexjds oh clasa sipe) 

l?rogr aironed ins trtacs tion / ; , * 

• 4 ^Thi £u isiielther JlinearLor .)^ The learning mit . , 

is broken down ihto^ a series steps (frames) ^ ■ A linear *\ 
proglramme progresses 4ogica];ly ;ErdmVfra^ 'to fi'ame, A branch- 
ing programme aj^ljowp a at:uderit »tp proceed by br^ of several r 
routes det)ending; on his rqsp^nsd ,^^^ P> Ii materials may be prfe-i 

jsented by teaching madhin etc. The 

printed f ormat ^as been| found the most practical ' 

Contract S;. 

A cbntraqtMs madfe betweeh":yie teafehi^r and the student 
vrtiicb includes learning 'objectives>;i activities to bj^ under--' 
^,t:akeh and the assessments, ta b ipade; Axiy ;kind of. iearning 
ijljaterials ifta^ The; contract may j,also spec^ the 

kind ^oJE grade the student may expect* o Although: the contract 
is an individual agreemeri1:> it may in effect * turn out to be 
small group instruction/ if V several individual students -pick 
the-' same pptlonp. \! ■ ■ ■ ' '\' W'. v 

; • f ^ Using S,imulatijgirirn Teaching ; ^ v ^ 

\ "Tbe child in the savagey and barbarous trib^ 

; mini a^ture imitations of th^r^iinplem^ by adults . His/ 

' amus^mehtsrand; games ai^e^imilar but imitations of the ; Ample- . 
ments used by adults . " This ^ in. the words* of Paul* Monroe ^ 
(1928)^^ descriiies the early phase in the practical education 
of primitive' peoples.* It is an unconscioiis imitation of life. 

• Play^^ a and garnets have surVived as pedagogical - 

yehiclesr for learning but they are noK^used' conscious,;^ to/ 
simulate experiences which otheinf/ise would not be possible - 
tbo iAtro<&uc^ into the classroom. ; Game experiences are; Stilfi 
much used in ediicatipn^ut pther i terms have a l^o cropped^ 
to include the earlier notion- of : frames as an educational i^x- 
pefience and other learriing situations . Perhaps the earliest 
cohscious use of the term simulaliiori'* in r^ation ^^^^ 
can be " traced ^:o the 'Link TrajL^ier ^ /OfV the^^^^^U^^ 
Itoyal- A£r Force ^^ (^^ cockpit 
which allowed a trainee pilb;t to ^experi^nce a mode*;^ of actual 
flying Situation. Thisv allowed him to ina^^^ 
paying dearly for them. , jij^ ■ I' '- '''^ ■ ^- > 

Some major 'features of stimulation includ'^ (Taylor / 1972) : 

1. It is an informal -activity in the classrooms in 
which both students and te&.che^;,^^ticipate. The 
players take on rolies simulatiii^^tne real world. V 
■ They make decisions according^ to their assessment 
, / oif ; the situation in which they find themselves.^ ^ . ^ 
They experience simulated consequences of ^heir : 
decision and reflect upon the relation of their 
- decisiion an^ resulting consequence. ' , ^ 
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Approximate values , of certain , foodti 



Vfiisil ^Portion 


Weight 
( K ram 81 


Protein 


• Carbo^ 
hvd rates 


Fats 


Iron 


Calolum 


Phdsphonis Energy 
(Brams) calories 


. p— ... ^ — , 

Dariiina 1 mbdium 


100 


1.3 


22- 


0.6. 


,000 64 


.0091 
,0202 j " 


.0313 


100 


String lieons 1/3 cup 


. 44, 


, 2.3. 


'',7.4 ^ 


0.3 


.000 48 


.022'8' ; 


'18 


Broad, wlilto bttkory slice 


•27 


9.2 


53.1 .iW'.' 


1.3 


.000 243 


.00729 


.0251 ' 
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Cqbbngo > 1/3 cupful\ 




- 


5.6 ' 


0.3 


.000 26 


.0211; 


.0174 




Cauliflower 1/3 cupftil 


,.-73 ^ 


' l-'7 


4.5, , 


, .45 


.90068 


.0894 


.0443 




Chicken 1 leg or 

equivalent 


148 


21.5 




2.5 


.004 8 


,018Si 


3473 




Com 'ir 1/3 cupful 


■ ■W57 . , 


■ 2.9 


V 19.2 


1.2 


;000457 


.0034 


-.0590 ', 


' 58 


Meat, lean 2 slices, 
-^Heef.;,) 7.5 cm X 
1 ,^ 7.5 X .6 cm 

■ r— — : 


i ^o 4 


'21.3 




10.4 


.005 94 


.0209 
* 


.3381 


240 



' ' How will you use this dat:a in teaching? . 

(2) A superviisol: comes around and notes that you have no live 
• aridiuais^^in your claSs-laboratory ^ ndr in the sc^ooj: yard ex- 
ceji^ for onq/small' aquarium. Being a great believ'er in the - 
use- df living organisms in 'teaching biology ,/she giveis you a 
lecture on . -it's advantages and* \is^f ulness . yljow will you handle 
this /•criticism? 

Educational^ gamiss - 

. Games^ eVen educational^ on^sy are best learned by play- 
iag.^ A teacher introduces a^'g^ 
the .students .a|tet-a--;bri^^^ introductiQin abbut what the- gmne 
is about. , She'd|!5(iphst'ra.tes t^^ the game as playing' 

pro^ress^p. -OSieri^^ students- can 1. play by themseLves. Games < 
can be .fentirbi^^ any approp;piate time, eVg., when a topic 

^eing ll^^n^*' IS related t^^ Or , it may be used ^s • 

^eyiew i|ttn-.g«oiii^ sttiderits whdfineed^^ a^ time for 

^eari>iil§ or by f as t^ learners .v/^ho finish their work ^head dur- 
ing lab or activity p^rij3(&s. ' ; ; • • 

' Sampl^: (a) Rimig^ii is^^^^^a^^^^ UPSEC 
'staff) on ^^hdelian inheritaripe which /helps^^^^t^ student under- 
stand the iil^aning of genetic; cross , genotype , , phenotype and ^ 
ratio. V 'The.v^game is 'playedl; inVa .to gin rummy. 

The g^5^ starts giving: each player sevfen cards . a;he iprin- 
qipleA^in wh^^ fche gam be. stated thus: If 1:he 

parents hav^^ given /characteristic (genotypes/ for one trait 
are giver!) /<J^then the ^of f spririg shbjild have' genotype • " . • . . ' 
The game/^proceeds with, ea^^ a card , and dis- 

catding thej>ciSrd on?;his 'hand w^ has little prob- 

ability of- gimng hi,in the^; irigli^: parents ^ and offspring 

for a given* -cmaracteir^^^ In^a seriies of" draws and' throws . 

eacli^player.^teinp^ complete a auit (made -up of two. cards 

repre^entih^male and female Pi ^ and one card for each of the 
possible offspring frbm Pi) • The:-gam^ a player/'r 

succeeds irr(p\itting dpwn all^his^car^s in colnple^ suits. 
Each player j;/ then (^iyes thfe phehotyp^^ and genotype of each > 
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^ •) ■ ' /lpp0n^iA?M/,A/^*/iP<^fJ /p^' teaching Molofiv 

/ ^ ■ ■ ^ ^ ^ ^. ' ■ ■ 

\ Pi and Fi in hie oomplatad m\^r JHa also gives the xe^tioa of 
\ the gaftotypei3 and phenotypaa of Fx indiviclitj^Xft in hia qomple- 

' tad auiV»'« ^ iftedmpXata .JDpminanae ia thught in another 
gama tl>at Jjeinforoas learning of ral^tad aonoepta Xike^ intor- 
medicate aAa^aater, filial g^narationV In ona pack of aarda 
there are seven complete auits. ahowing inheritance of inter- 

' mediate ^traita from Pi to F2/ The number of 6Uita to ba uaed 
depanda on the 'number of playara to be involved. All aard& 
are dia,tributed randomly, one to eaSh player. Thoae playera 
holding carda of the aame organiam come together (they c^n . 
call attention to thair cfirds' by holding up their carda or 
calling the name) of the organiam) Each group of playera 
tllnen dat?irminQa/what trait is involved in their ault and worka 
out the Irihetltance .of^the trait fj^omvPl to F^. A^ftfter com- 
pleting a;auit(one member of tl^e teeim describes the phenq- 
tyfc)e and g.enotypd of each organiam In the suit (from Pi to F2). 

: Computer simulation . • y 

Olhe computer is rajcely or not used at all in secondary 
school teaching in Asian countries except In Japan. But this 
is not a reason for teachers to be unaware of its possibili- 
ties. There is also, the possibility of including some ex- , 
perience^ in computers in the in-service training of teachers. 

^ Samples: (a) population games for mathematically-inclined 

biology; students can be used to teach experiential 'and logip- 
» .tic variations of population size. The theoretical form of \ 
: the population growth can be pl^ the student and this;: 

,can be compared with the empirical results Jhe gets after do- 
ing the gaAev (b).simulation using random generated DNA and - 
RNA sequences. Students use the sequences to perform a var- 
iety of simulated eventa : predicting complementary secjuences, 
' translational products , evaluating base compositions , deter-? 
mining* f requencies of triplet codons and ' suggesting possible 
secondary structures . 
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* Improving Reading^ , . * 

This is a , category ^used by Meyer (1980) Printed mater- 
ials are still the!^imost common learning aids available in « 
most classrooms, if we accept the notion that reading arid 
study skills should' be the responsibility of every teacher . 
(at pre-university level) then biology teachers should take 
a more active role in improving the student's reading and 
study skills. . V X 

If ^e know the types of reading skills^eeded^ in science 
learning^ it should not^be difficult to plan learning activi- ' 
ties that tend to develop these abilities. Shepherd (1960) 
had identified these as: 

a) skill in varying the rate' of reading according to 
the purpose for reading and th^ nature of the 

'. material; . 

b) skill in using parts of a book; | 

c) skill in locating and using sources of information; 

••. 65 ^' • 
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\ ■ • ■ 1 

c\) the ability to use ao3?raatly fcha voa^buXa^ry q£ ^ ' 

. ^3aianae; ' \ ' • » .. ;:'v^'- ■ 

a) the ability to unclaretanfl and use Jormvila wcl 
eaientifia ByrrtbolSf ^ \ 

R) tha ability to gain aaaurdta information from 
graphic art9; 

cj) tha ability to road for oxadt moaning; noting tho 
main ideas and supporting dot^ailsf 

h) thQ, ability to organize id^aa.'^^erom reading; 

i) th6 ability tcT read directions 'accurately; 
j) the ability to evaluate scietiacK^^ and to 



draw conclusions; v - 

k) the ability to^ apply data from rea'ding to practical , 
problems^,^^ ; . • ; ' 

Some methods which may be used to enhance reading abili-, 
I ties are: independent study, reading assignments, preparing 
essays, bobk reports, projects, analysiis of case studies'. 

• ■ . - . ■■■ ■■■ ■ . ■ A '-^ ■' ■ / 

Focusing on Values -\ \ 

• Values education is a current controvers 
education judging from the literature. But all wotild .agreq ^ 
that values, attitudes and belief s are essent^iail components 
of learning , /thus the belated recognition after tJ^^ cognitive ; 
emphasis of the previous decades. This is not to say that 
we are de^-^emphasizing' cognitive aspects of learning; what is 
being eocpressied is that learning (in science) has other com- 
ponents equally important as cbgnition. The idea thc^t one 
does not lear;i concepts' in isolation from other associations 
(mostly affective) has been expressed repeatedly by Schaefer 

.(1979). ■ ■■ ; - \ ■ ■ 

Admittedly the teaching of values is a complect under- 
taking in any classroom situation; for values are acquired 
in many ways and often sub-consWously from various social 
groups like the family, peer grpup, the' church and adult v 
models, and so on. However, val^ of re-^ 

flection and it is this aspect which interests us as teachers. 
' It is now recognized that values nave both cognitive and ' 
; ^affective dimensions. V\ ' 

^Enough is known about values; assurance that 
it ^can be taught; some teaching procedures have been devel- 
oped and are presently being used as part of teachers' teach- 
ing repertory. Values are intimately associated with emotions 
hence, more than usual attention arid Nx>recautions on part of ' 
the teacher are necessary when handling them. 

What • values' do we include in classroom teaching? There 
are many statements made by students which reveal his stand 
on an issue, his preference, his pre judxces> ,his ambitions. 
Value lessons of the incidental type mayXstart with: such state 
ments, by turning them into problems for \^iscussion. For 
example: gg 



1, "It » bQth^:^ to tvy ton^mmh^v eom^ English 
unibs^ soma metria^ ancV soma of om own (incjicfenqvip) 

2, Should the people in Rainon towni Xaabel^, bei.ecln-^ 
aat^cl about pKogra^s so thi^y vfill wxnA^mt^nc^ the 
importAnoa oif oonstruoting 'M^^jat Dm? 

3, Wa kaep throwing tobaaoo and aubaldisfiing it ^ yet wa 
know it is bad for the health. 

Questions like the following may be raised r from whiah 
brief stimulating disoussions may ensue r 

!• Our Bureau of, Standards is now finalising a system 
of measures based on the metrio system and inter- 
national standards. How do you think this should be 
' implemented so there is least confusion among all 
the people (e.g.^ the vendors^ the small sari-«sari 
store owners^ students^ eta.)? 

2. How would you organize an educational campaign 
(relative to the dam for the people of Ramon *town 
in Isabela) ? 

3. ' What measures would you suggest to change or mini- 

mize the growing of tobacqo^ln the Northern provinces? 

More systematic ways of teaching values have been devel- 
oped and studied. Some are briefly described in the follow- 
ing paragraphs. 

Value analysis as a teaching strategy (CooitJd and Meaux^ 
1971) includes the following tasks: identifying and clarify- 
ing the value question; assembling the purported facts; assess- 
ing the truth of purported facts; clarifying. the relevance of 
facts; arriving at a tentative value decision and testing the 
value principle implied in the decisions These tasks obvious- 
ly invplve decision-making. A comprehensive discussion of 
these strategies is found in Metcalf (1971). 

Harriman et al. (1973) propose three levels of teaching: 
facts; concepts y value which they claim can be done in almost 
all subjects. Taking biology as an example^ a study of a frog 
oh the factual level might include: parts of the body^ how it 
feeds y its life cycle ^ how it reproduces; on the concept level 
contribution of frogs to the balance of nature ^ similarities 
and differences between the development of a frog and a human 
individual; characteristics of social behaviour 6f frogs (ob- 
served in a terraryam)V On the value level: which would yoti 
rather dissect: a frog/ a worm/ a- dog? Why? Would you eat\ 
a frog y worm, dog, if you were starving? Would you draw a 
line about what you would eat if you were starving? 

Teaching of scientific attitudes has been and is being 
accomplished by teachers using several well-tried methods 
like: using a models oiographies of scientists ^ stressing 
some of these attitudes as incidents arise in the laboratory 
or classroom discussions which demonstrate such attitudes. 
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A'noval way bami by Gi^^wlay and K^'^paHover (1970) 

They del inea iiha attibvide^; QVi^^iOPity, invmitivenesQi, aritiqaa 
fchin)ilng# ppjrg.lptanaa and inqwiry hy aiding obpeirvable behav- 
iQurs ' fop eaqh of fchaa^ attifcudeQ^, q?han ('ha labuclant taaqhava 
*^wara asKed to obaa:i:va fcheir own alasea^ while the .pupils ware 
engaged in an aat^ivity, ov bo obae^ve bhei'i? gia^s while it 
wae. being taugh tr by ana thai? baaciha:v% They than fcaiiiad each 
ttahaviom:* obsai^vad at pi:'edatai?mined time intai?va')^» Thay ^Im 
llv^^kvQ(\ flXidaii oP taaohing api^odan aKh^biting m\m ol- the 
«aiantieio attitudaa (auripflity, invantivanoHfj , Qi;il;iant think 
ing and pQi^aistanga) . Theaa ware ahPwn to thair stvuiant Ueaoh 
era who ware aalcaa to alasQiey tham aooording to the dominahU 
attitude damonatrated by aaoh fsiida. Raaaona anplaining the 
ahoi'ao may bo given Coi: oaah aXido, 

'^loaaly related, to vaiuaa aduaation io the method oP 
doclaion-making,> ^Thia haa been much utili^iad in drug aduoa- 
tion, and environmental education. • Dociaion^making io much 
influenced by many and oi'ton differing pointa of view of in-( 
dividual^ concorned; it ia/alaq influenced by the aituation 
and circumatancQB obta:^ned at the momojit of deoialon. 

Blum C1979) and others suggest the inoluaion of dociaion- 
making aa a topic in environmental education. lie mehtiona 
the following as some techniquoa uaoful for training in doci- 
sion-making: cost/benefit analysis/ case studios, oxorciaoa 
of the "What would you do?" type, games, role playing, real 
situation and action, and kits. The latter is a packaged 
learning kit which includes both print and nonprint materials 
which deal with environmental problems like pest control, oil 
spills and so on. It is noted that simulation methotls lend 
themselves to teaching decision-making and values. 

T^he Biological Sciences Curriculum Study (BSCS) efforts 
alopg 1:his line ajre worth noting. In their programme en- 
titled, "Quality of Life and the Future^" an exercise in de- 
cision-making is provided by a role-play presenting a nation- 
al crisis on water in the yaar 1999. Representatives of five 
(5) different power groups present their views. A discussion 
follows with a set of questions provided to focus\ the discus- 
sion. Then each student 'votes' on the various recommenda- 
tions given by each group representative. (A prepared work- 
sheet is given for voting on the different recommendations) . 

In another exercise, an article is given which shows 
how one community changes its life style in order to reduce 
energy consumption. A discussion follows with a given set 
of questions provided. Then the students are asked to com- 
plete a worksheet which asks them to name the life style 
choices made by the citizens of the community; the correspon- 
ding consequences in the compmunity regarding growth; the .pos^ 
sible future choices the people might make and possible future 
consequences of these choices. , . 

. Another exercise oh decision-snaking in a BSCS publica- 
tion: Land Vsey uses opinion poll on which student^ react by 
indicating agreement , disagreement or don't know on each of 
a hundred items; The class selects several statements on . 



whlQh th§i7§ M% 3l?ov»fc pqual numbeya Qt v^^'^Qw^mt^ in the 

Qf»« g^-ovip lists apwn all fch© ^^f^^sQns they aan tlunH op , iQv 
^h^vmim wifcl\ th^ ,sfe^fc§mpnfc§i ^ s^opn^S grovip ao^s tlve sama 
fQi? fehQP§ (lisagf^^lng ana th^ th4^?cl gmwp listp thp fiaqfce, 
bh«*«ncl^Qia^fl ,n^<2»fi fea know fm fehem to. ^o^m mi opinion, '^\\^ 
whole ola8§ also iclenfeili§s ali fehe items in the poli whioh 
opinions those whi^h iaots. 

h t:ou^?th w^tho^l used is the use of? valne analysis 
soale on a given lami issue , e»g, , should a downtown yaoant 
iot be qonvei7ted to a pavKing lot? This asks the' student bo 
list all positive qonseqnenaes and all negative aonsequenoes 
and to rate them on a ± 10 pointy saale with +10 ve^:y good 
and '«10vei?y bad> 0 v^aUing mean's bha i,'espondent is not sure 
o& tha aonsequenoes • 

The nio-madigal Interdisoiplinary project (1976)^ is a 
notable aKample o£ an interdisoiplinary pro:l^ot £or seadhdary 
school •studertts. It has developed saqvVenoed teaahihg units 
which deal with various aoaial iS/Oqas ralatatt bp bio-madioal 
saienoes. A look at the on© auoh unit on daoision-makjl^ng^ 
and health reveals the extent of the aontant coverage and the 
atrategioQ uged to teach i! them; 

1. - Values icind decision-making (lessona 1-7) 

MothodsP iiaed; role-play --a situation in^ which it is 

\ / the students' responsibility 'to decide 
allocation of. certain health oare re- 
, . ^ sources — identify value statements;*^ 

Identify value principles underlying 
,value .statements; analyse value state- 
^ ments in their own resource allocation 

decisions; discuss the importance of 
/ -'^ valties and internal value conflict in. 

^ ? - ' relation to. decision-^making, 

2. v Ailocation of responsibility (lessons 8-11) 

^ Methods used: games students participate in a game 

thatr- simulates six different ways of 
allocating responsibility for decision 
making within a group. They describe 
allocations of* obligations and respon- 
sibility and identify allocations of 
responsibility; 

3. Responsibility for decision-making in the* American 
^ systems of Government' (lessons 12-17) 

-Methods used: analysis of the allocation of respon- . 

sibility for governmAit decision-making 
/ . ' .gather infoinnation in government-relat- 
^ . ed domestic issues. 

. 4. Bureaucratic and informal decision-making (lessons 
18-21) ; - ' 

Methods .Aised: making posters (to encourage the pub- 
— lie to avoid factors that increase 

.:■ ■ ■ ■ ' . ■ '6-9 - • . ■." \ : •-. : 



BioWgy "education in Asia : js; 

. ^ ■• •■ ■. / ■ o . . . ■ • • . • - 

\ • ' V ; Y riskfiKof coronary heart dlMeaSe) - » ; 

* ' i ^ simulation of informal decisioh-making 

and bureaucratic decision-making"; dis- 
- cuss advantages of each style; identify 

instances in r§al life. 

^ 5. Analysing community opinion about health ^lessons 
: 22-25) > 
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Methods Used: design questionnaire , to assess opinions 
V - ; ^ about health care — Vanalyse data; gen- 

eralize from data. • 

6. Cost of health care in the United States (lessons 
. 26-28) _ ■ • y; ,., • , 

, Methods used: analyse data dh national health care — 
I discuss market forces particularity 

\ health market; consider controversial 

questipris about allocatic^n of health 
, " care. resources. 

7. National health care policies (lessons 29-36) 

Methods used: identify value conflicts in two alter- 
, native iialiional health care proposals — 

^ discuss roles of interest groups; role- 

play congressional hearings. 

Teaching for Social Relevance 

James Rutherford (1979) has defined "socially relevant 
science instruction to be that kind of science education) the 
content of ^>?hich presents a broad cultural perspective of 
scieince and that also deals with at least some contemporary 
science-related social issues." A broad cultural perspective 
of science r Rutherford further suggests ^ "is science in its 
manifold philosophical ^ historical and social character." 

In Southeast Asia/ in the Philippines at leasts we are 
much concerned about social relevance which we interpret^v 
basically in economic and developmental • terms geared to 
national development goals. This is by no means popularly 
implemented for much of the teaching in our cl«s^ooms remain 
much like what it was in the 50s and the 60s when the con- 
cepts and inquiry were the catchwords. yetV the emphasis 
remains-^ constantly reiterated by leaders in government and 
education and all are exhorted to do sarndthing. For develop- 
ing countries ^ the drive for sislf reliance ^ for an improved* 
economy^ better quality of life and other socio-economic 
goals are timely and necessary. Thq question facing educa- 
tors and science educators in particular is^ "how can we help 
in these national movements? What can we do?" 

Our attempts at involvement in the practical and often 
necessary and very basic sciqjfflte-related needs of our people 
should not be taken to mean CT»t we reject the teaching of 
concepts and science skills 2^,elevant to the ""disciplinei But 
the seeming oyer-attention vat the moment may be ah attempt 
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Appendix A: Methods for teaching biology ■ 

.y V; . . '.' ^ ■ : y ■ ' - ■ ' . • ■ ■ • ^ ' ■ 

to redress tte irobalance in bur at sec- 

ondary level which by tradition has for so long addressed it- 
self to the needs of the discipline appropriate to college- 
bound stxidents rather than to the needs of the large ma jor-^ 
ity of our people / 

Teaching^ for social relevance is emphasized in both 
formal and non-formal education. The latter efforts direct- 
ed towards development goals are designed to bring new- knowl- 
edge > skills and attitudes to a target group outside the f oir- 
mal system. The involvement of this group depends on their 
willingness to participate which in turn depends very much 
on their perception of the benefits they will derive from 
such 'partipipation. The ultimate test of non-formal educa- 
tion is. the extent to which the knowle^e gained 'and favour- 
able attitudes acquired are translated into practice (Castil- 
lo, 1977) . InvolyemenJt of academicians and educators from 
the fomal sector in non-formal education benefits both sys- 
tem. it brings, to one much needed expertise and to the other 
it opens up his view of education and the needs of the pop- 
ulati<>n thus' reinforcing the notion of the need of real life 
experiences and more practical content in formal education. 

The following paragraphs desqiribe somfe* methods used by 
the Universit;>5^ of the i Philippines Sci:^nce Education Center ♦ 
(UPSEC) staffs in conducting community based science education 
projects. These methods could well be introduced in in-ser- 
yice training of teachers. It has in part been done by Minis- 
try of Education and Culture in some of their programmes. 

I. Prelimijq^ry studies ' ■ ' 

A. Assessment of village needs and resources 

1. The following parameters are generally included in 
the assessment: 

- economic activities 

- use of indigenous technology 

- community structure ; . 

- health and sanitary conditions 

- community resources: natural, human (in terms of 
sk^ills) 

- beliefs and practices/ associated with nature, 
• occupation, life environment 

- aesthetic and leisure time activities 

- constraints in the community 

- expressed needs of the village folk 

2. Methods used to make the assessment include: 

- ^ indepth interviews 

- questionnaires 

- group sessions 

- ocular inspection 

B. Analysis of data to identify problems and implications 
for the curriculum and non-formal education. This analy- 
sis w|- 11 bl specific to the community which is being 
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studied, ^ An oi^t line of the various topics can then^be 
developed to ^uide curriculum developers. An earlier 
paper by Dr. ^lores P. Hernandez ( 1$7 9) provides an 
example. of this aspect of the analysis. 

/C. Experimentation. This phase includes finding and. trying 
out substi^jbute materials or methodology ^ or developing 
appropriate methodology/ apparatus for a given' situation^ 
e .g, , i<|^titif ying and using medicinal plants ^ building 
and maintaining a fish pen. This phase may also in- 
clude trying out activities in a laboratory at the Cen- 
ter for the purpose of testing its feasibility before 
it is written up ^d tried in actual situations. 
/ • ■. . ' . ' ^ . ■ ^ . . ■ ■ ■ 

II. Comratinity participation 

This phase starts right at the beginningvof al project ^ 
even ^t "the planning stTage. A briefing is usually made to 
which the community leaders and interested citizens are in- 
vited. Ways by which the village folk get involved are 
-through: ' 

/ A. Village seminars. The coverage of these seminars are 
i/ determined by the villagers themselves. Our projects 

h have consistently shown that the village folk are 

' concerned mainly with their livelihood and any econ- 

omic activity which will help improve their economic 
conditions. Secondly ^ they are interested in the 
^ health of the family particularly children. Within 
/ ^ these areas some science related topics are identi- 

/ fied and included in the seminars. c» 

B. Action projects.' These include such activities as; 
providing space for reading centres (one or more for 
a community)^ making water sealed toilets ^ digging 
wells y all of which are done by the villagers them- 
selves. Or y in an agricultural area ^ experiments on. 
farming practices are done in the farms of the par- 
ticipating farmers. 

C. Organizations. The activities in this category may 
involve organizing a co-operative (after a seminar 
on co-operatives has been cShducted) ^ organizing 
sports teams e^g.^ basketbalSL teams among the men ^ 
volleyball for the women; oaraani zing mothers ' teams 
to help at the daycare/healtn centre. 

III. Developmental phase 

Preparation of modules on topics selected from the iden- 
tified areas of interest of the adults^ testing the modules^ 
revision and finalization. Development of apparatus and 
equipment follow a similar pattern. These modules and facil- 
ities are used in the village for which they were developed 
and in'other similar villages. 
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Teaching for intellectual and Cognitive Developmient 

• ; ■ ■'■ ■ ■ . >^ \ ■ ' ' • 

ResearcJh studies indicate that providing students with * 
speaific experiences improves or^ fosters intellectual deyel'* 
opment* Among the intellectual skills developed are;: rec- 
ognizing variables/ controlling variables^ interpreting ex- 
periments and undeps^a|i4ijvg ®^ (Thier^, 
1974) logical cohnfect Ives ^e";^^^^^^^^^^^^^^^ quantifiers/ if . . . 

^^^n . . . (Eisenberg and McGuity/ 1975) , divergent thinking 
^chaefer, Nov. 1979 and others) . In brief.'raany of these* 
skills are what are commonly i^ecogni zed as skills related to 
problem-solving y /critical or logical thinking. 

The- methods used to foster the development of these , 
skills include iilquiry apprdach (McKinnon and Renner, 1971) ; 
personalized approach: individualized ^ independent^ open in- " 
struction (Thier; 1974) J experiences in invest igatidns i^^- 
cj.uding: observation/ ideasurement/ interpretingf prediction; 
and other scientific processes (Linn^and Thier^^ 1975) ; pro- 
blem solving (DirkeSr 1975); independent study (L. Gregorio, 
V 1980); questioning y inquiry r games ^ and cybernetics (Villavi- 

cencio and TaykoV 1980). ' 

Ramirez and Castanejia (1974) have identified f ield-in- 
d^perideii^^nd field-sensitive teaching strategies which 
would h^^tteachers match teaching styles with learning 
styles ^I^Pie students in, the classrooms. The field-indepen- 
dent instructional behaviours are: 

- encourages independent student achievement^ empha- 
sizes importance of individual efforts 

- encourages competition between individual students 

- adopts a consultant role ^ 

- encourages learning through trial and error 

- enQQurages task orientation (focus attention on as- • 
^ signed tasks) « 

The field-sensitive instructional behaviours are: 

- expresses confidence in child's ability to succeed; 
is sensitive to children having difficulties 

- guides the s^tudents^ makes purpose^ and main princi- 
ples of lessons clear; sequence of steps towards a 

. "solution*^ is clearly delineated 

- endourages learning through modelling 

- encourages co-operation and development of group feel- 
ing^ to think and act like a unit 

- holds informal class discussions r helps students see 
relation of learned concepts to students • experiences. 

We note here a great deal of overlap in the methods 
used to develop intellectual skills or higher le^^ls- of cog- 
nition. The crux of the matter lies in the crea^tive or im- 
aginative use of methods or techniques for a purpose r in 
this case intellectual and cognitive development. But be- 
for we can expect the teaching towards intellectual development 
to\ flourish at the secondary school levels teachers and 

■ ■ . ■ • . ■ . . ^ • 
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prospecjtive teachers of this l^vel must^ kxjow how to teach 
towardsNfhis ot^jective.i, This means t teacher ediacation 
must offer substantial experiences on this topic; it further 
implies that those responsible for the education of teachers 
in college and .universities must t^ practise in- 

quiry teaching ai^d utilize other tested methoifls that tepd to 
develop intellectual skills. Thxs applies tOs both science 
and education prof essors. The other problem is the availabi- 
lity of ^avariet;^ of jiiaterials spiecially designed, to develop 
intellectual s^iXls lln* s twients . - T^ese two ^problems cry for 
attention; w&l^shops arid meetingfs like this should contribute 
towards the ^lutioji of these problems. 



^ " ^ CONCLUDING REMARKS 

A good way to end this paper is to raise certain issues. 
It was brought oi^t §arliqr. that thot^gh there exists a vast I 
array. o^ teaching methodologies teacher^ still use pnly a 
few them. It also has J^een observed that the content of a 
new curriculum (the topics) i|[iay be used by teachers ^but riot 
the strategies associated^with the content. ■ ' v 

^ If we adapt Roberts V filtering mechanism (cited in Con- 
nelly, 1979) we can view this problem as illustrated in the 
figure below.; The strategies and methods (implied or expJLi- 
citly associated with a new curriculum or with>new materials, , 
e.g., environmental education^ Bcience in society, etc.) is 
filtered through a boundary which can be compared to a selec- 
tively pemeable membrane. Some of the ideas originally con- 
ceived by the organizers or .authors of the curricultam and 
strategies pass through, 6thex4 do not i Those that pass 
through and are actually used(l>y the teacher may bear little 
likeness to the origin4l idea. ■'%! 
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Figure 1. A filtering mechanism 
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It is obyioiis #iat the key f igu^ is the , teacher for it 
is the^teach^ \^ filters the content to be in«- 

cltided, and tne strateaies to be^ is equally % 

obvious/ tlidtv the av/ of appropriate materials (which 

' include contfent and strategies) is important'. How can teach- 
€^rs of biology be ^couraged to use new jfr^ and stra- 

■. tegies?>:. ' •■ ■w. . • ■ • .. •. 

A be raised is: How much of a " 

course i'j> biology at- secondary level or at college general' 
education level shoi^d be transformed in response to the cur- 
rent demands (brought out in Part I)? Should the entire. 
•«co\irsfe be changed, 6r only a portion of it? If only a por-- 
tion, how .much? Why? V . \ 

^ Some of us have expe^pLenced both'' types ex changes.' In ^ 
the^ 1960s the former took" place in the Philippines when we \ * 

^introduced an ecologically-orien^d' book and slowly, the v 

.older boQks ^riented to taxonom^rcind physiology weire replaced. 
, ,Now, yface^ with the pall ' foif social' relevancy, national de- - 
ve^opment goals, va^ues^ education and so . on, we are once more 
faced with a dilemrrfa.* fto^date, the reply has been to intro- 
duceV^ese new requirements via mpdules. Eventuai'ly, these ^ 

' module j;' may fincf their way into the curricultam. Tlie question - 

ris: How ^uch of the existing course should be bri^ntefd to- 
wards these ftew needs? Should tzhe entire biology course be 
oriented towards them.Kjt shpuld only part of the course 
dress these needs, 1 D^bidedly there is no single answer |to# 
these questions.. A centrally organized system may respond 
one -way, a deqefitralizqd system may r^^ in varied wa^s,' 

^including as we hav)e , segp (in UJIS.^ for example) entirely new 
courses addressin^ii|jB|^robleitis In the Philippines so 
f ar the v tren4 has-^HH^^^^ipaintain the current biology text- 
bbok>j[s) as the bas" > core but to introduce the. new materialis 
via modules. But this, does not^ answer t^ question: How ^ ^ 
much ?^ Why? to what { extent? Why? Perhaps this meeting 
could T>rovide some guideiines and insights on issues which 
eventually can bring about a reasonable decision by the class- 
room teacher or someone involved in policy-maki^ng in the edu-' 
cational system's liierarchy depending on the degree of cen-? 

:^ralization in the system. * y, 

These issues point to the need for examining thei, process 
of change' and reforms! in this case the teaching of biolo- , 

locations, which may at 
he , which has >a strong ♦ 
ecessarily brings ' to th€ 



gical topics which strongly stress 
times be far removed from the dis 
multidisciplinary flavour and whic 

teaching of biology the methodologies of the socn.al sciences. 
This may or may not be a good, thing. Its value perhaps shcSu 
be assessed more from the viewpoint of the gopd At will do 
for the end coristmier - bur students rather than what it does 



= Ec.plogy-oi'ientation - environmental biology - is as socieuLly relevant 
a? ever, increasingly so. 'Development goals' cannot one e_ again 
throv 'conservation out of the vihdow .-Appendix B, in. fact gives 
concise suggestions for vital new enmronmental, health and agri- 
cultural orientation for biology education. Editor , \ ^• 
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Biology educate in A^ia • * , ^ ^ ; v • / 

to the discipline, , But it is n<A w q| this 

J^per to explore ' ' .•^•V . • • 

In a recent BSCS news Paul de ^art .Hurd set forth 

his ideas of the teaching of biblogy as ^ar6 of the liberal 
educatibn^f the future world:' ' \ * 

!• Bfe taught in a social axid^hm qontext, perhaps as 
■' a science of human beixlgs^^ j 

2v Include' values and ethics as goals, recognizjing that 
these are moral and aesthetic as werf as scientific 
answers to human, problems. \ >i 



r V 3 . Have cormrses oirganized more' according ^ biological ' 
y : events and problems that have mining for the quality 

"■^S^^- of life, rather than according^ to the logic of bib-. 

/ logical^ disciplines. . ^ 

'4. Consist of so^ject matteir selected for its task, 
action and applied values that ^an serve real life 
V and practical ends. *- . ^ 



5. Be taught frqp a holistic and^ihtegrative poxnt of 
view with a curriculum that is tran$disciplinary in 

a concept and ^fetnicture. ' / 

6. Make sure that a substantial fraction of laboratory 
investigations include individiial and community-based 
problems , issues or policies i "\ * - ^ 

7. Encourage additional cognitive skills such as deci- 
sion-making, valuing prdcesses> knowledge-validation; 
problem resolution, concept of risk, and ecological 
thinking. ' ^ 

8 . Orient biolog^ teaching ^tov?ard the future giving stu- ^ 
* dents opportunij;!^ to consider various alternatives 

Jcor the fut^^^^oiarjtf^ of hiaman efforts. ^ . 

9. Use imdre indS^ and personalized teaching to^ 
accommodate established learning styles of different 

' stiidents as well as different learning needs. 

10 . Recognize; that the biology teacher is axi interpreter : 
of biology concepts,'^ theories, and research and serves 
as the intermediary between scientists and the May . 
""public. . 

The above jptercept ions make explicit some of the under- 
lying "^sstimp^b^s , in this paper ."""S*^ may also take comfort 
in the thoiw^ that the developments in biological education 
which raia^the questions above are shared concdths of bio- 
logists ana educators not just in the. third world but .also in 
developed countraei^.' 
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NOTES FOR DISCUSSION ON 
CONTENT OP SECONDARY SCHOOL BIOLOGY 



This is a working paper for assisting the Workshop discussions on content of secondary 
school biology. It seeks to give an account of Asian material; It also advances a few topics 
A^ch may hot at present be generally included in school biology curricula in Asia. It does 
not seek to deal with standard textbook content which is undoubtedly fanMliar to all the 
Workshop participants. ^ ' 

A. Environmental biology 

1. Asian acceptance. It is widely and wholeheartedly accepted almost everywhere in 
the Asian region that the environment-should have^ a prominent pjace in the content*of 
school biology. A number of reports, studies and guides bear witness to tins (^^^ 108, 11^ 
115,191,192,197). One report q)oke.of beginnin^science education**in the soil,.. . .in their 
natural surroundings in Asia, the ideal starting point for science learning." Even in so 
highly an industrial coimtry as J^an the guidelines for senior school biology include those 
for "a true sqppreciation of nature** and "observations and surveys of ecosystems." In 
Thailand it is declared that curricula **must be seen as an instrument for helping the students 
cope more effectively with their environment and improve the quality of life. Thus the new 
curricida are being designed to be both functional and relevant.^* 

2. Curriculum. Practically all curricula for secondary school science give a notable 
place to environmental biology. The integrated science course for lower secondary schools 
in India has environment as its 'integrating factor* i.e., the focus around which the course 
is built.^^^ In the Hoshangabad adence Teaching Programme, a special project for lower 
secondary schools in Madhy a Pra«sh, "a system of field trips to agricultural fields, rivers, 
rocksj'^forests and the village has been evolved and tested. Biology is primarily learned 
through this method.** The Philippines has a special project at a school (Jose Abad San- 
tos Memorial School) in Quezon City, called "Project on utilization of the environment in 
developing viable life science curricula;** school facilities include one hectare of land, fish 
pon^d, aiiimal house, and others. ' 

Many Asian cpuntries have prepared their own cunriculum materials for environ- 
mental biology. The materials generally form part of the. textbook and practical guide. The 
Philippine adaptation of the BSCS Green Version, Biology for Philippine High Schools, 22 
is based on an ecological approach. The materials, which first appeared in 1965, consist of 
a student's text, a laboratory manual and a teacher*s giude. A complete revision of the woric 
2^peared in 1978, entitied Interaction of living things and their environment, 202 one sec- 
tion of which is on man and his role in the environment. The Republic of Korea too pre- 
paried an adaptation of the BSCS Green Version.^^ Malaysia chose to adsqpt British material 
to suit the Malaysian environment.!!® Thailand*s Institute for Promotion of Teaching Sci- 
ence and Technology (IPST) has produced biology curriculum materials (in Thai) with atten- 
tion paid to the ecological aspects. 2® » ^® » !® ^ India too produced its own textbopks, entitied 
Life sciences?^p3Xt from textbooks and teacher*s guides for the textbooks, teacher resource 
materials have been produced, e.g., enwronmento^ 

This paper was prepared by Prof. Valentine Basnayake, Professor of Physiology, Department of Physiology, 
Faculty of Medicine, University of Paradeniy a, Paradeniy a, Sri Lanka, for the Regional Workshop to 
Review Biology Education in Asia sponsored by ACEID / Unesco and the Unxveisiiy of the Philippines, 
18-2^August 1980. 
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Biology education, in Asia 

3, Intcr-country curricula* There arfe enw 
which coulee of inter-coimtry appUcabiKty in Asi^^^^ The Regional Educational Centre for 
Education in Science and Mathematics (RECSAM) in Pensuig, Malaysia, has prepared proto- 
type materials for lower secondary level integrated science, with fiidonesian, Khmer, Laotian, 
Thai and Vietnamese tranyatibns,^®^ RECSAM has also prepared a Reaching unit for secon- 
dary schools on population biology, and one on a pond ecosystem; it includes work 
sheets for students and guide notes for tiie teacher. The Unesco publication. Teacher's study 
guide on the biology- of human population: Asia has sections on the environment (air, eco- 
systems, fauna and flora, genetics, health, nutrition, soils, water). . J 

" 4. Country handbooks and monogr^hs. Each Asian country has its own handbooks 
and monographs on jj^s fauna and flora and other environmental subjects. These materials 
should be of the greatest use for teaching environmental biology but Ihey often remain in- 
accessible or o^en imknown to teachers. 

The present Workshop might consider it useful to recommend to Unesco that an 
annotated bibliography, preferably with text, be prepared of such environmental resource 
materials for the region. It might be best to do so separately for each country before attempt- 
ing a region-wide monograph. ^ 

5. Science clubs and science fairs provide opportunities for lean%ig environmental ' 
biology. In India there have been aimual National Science Exhibitions and state level science 
exhibitions since 1971.^^^ Delhi has three science centres which encourage science club 
activity. APEID's third cycle of activities (1982-1986) is likely to include support for science 
clubs, exhibitionis and fair^^^^ fc 

6. School research projects by secondary school students and teachers are encourz^ed 
in many Asian countries and even made compulsory in some. Many of the projects come 
into the category of environmental biology .^^ In India the Central Board of Secondary 
Education has taken the innovatory step of prescribing that senior secondary science students 
shall do an investigatory science project as a course requirement. This is said to encourage 
interest and creativity in the sdence education system. In Japan, senior secondary school 
Biology students are expected to carry out a research project, preferably within school hours, 
choosing a problem of their choice with the teacher's guidance.^S In Sri Lanka a project was 
compulsory for senior secondary students^^^ but this is not the case now; individual bodies,^ 
hpyircter, do encourage environmental research by students and teachers in schools. The 
Asian ^Lssociation for Biology Education (AABE), ever since its inception in 1966, has in its 
biennial meetings^^»^^»^^»^^^» encouraged school biology research. The emphasis 

at the third meeting (Third Conference, 1970) ^yas in fact on this. The fifth meeting 
(Fifth Conference, 1974)^^ had a paper which sought to evaluate the work of a school bio- 
logy investigations group.203 AABE school research papers have included environmental 
topics such as root nodules,^^ water pollution,^! and weed ecolbgy.^^^ 

7. Human community. Educational experiments based on the idea that school work 
should intermesh with the human community to which the school belongs have been taking 
place in Asian countries. APEED has had a continuing interest in this area.^^^^ 

India has innovatory programmes to bring school and commimity together.^! So has Ps^ua 
New Guinea with a Secondary Schools Community Extension Project.^* The Philippine ^ 
Science Education Center has projects in rural development.^* Singapore and 
Thailand 20 too have shown interest. 

^ 8. Environmental warmth and thermal comfort. Environmental warmth is one of the; 
commonest causes of discomfort in everyday life in most coiintries in the region. 

Knowledge of the causes of thermal discomfort can have application fgr everyday 
life in regard to clothing, building and human behaviour. 
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The concepts which might be suitable, for teaching at secondary school level include: 

a) The primary environmental factors affecting'thermal comfort: temperature, 
V humidity, air movement (ventilation and radiant heat); , . 

b) The indices which have been devised to combing these factors into a single index 
(such as V'effective temperature" an<i **cquatorial^ c^ . _ 

c) Application to clothing; , . \ a 

d) Application to buildmgt^ -^v'; . . : v^^ 

^ " .Building, general 73^79,125^^ ^ C^^^^ 

Building, schools^^»^^ \ - ' ■ ; / ' ^ 
Cooling sy^ems, passive ^ ; . ^ " / . 

■ Roofs 76r9S, 171 ! V , ; ■ V. 

: Sun shading 7,70,120,201 ■ , > ' • ^ ■ 

• VentilationSl'72,77 / 

c) Application to landsc^ing: Shade trees 205 

9/ Environmental fight. Schools in ihost Asian countries work by dayU 
ledge of idle factors influencing daylighting may have appliciations to school wbrk.^^»7'»^^»4?^ 

10. Ergonomics. . The science of the working environment of man^23,192 includes 
topics of environmental warmth and light. Other ergonomic topics which could be of li\j 
interest in the^biology class include desk and chair sizes,®' ®2 laboratory design . (generall; 
oratory,^'^^^ biology laboratory®' ^^®), furniture design,'^^^ arid anthropometric data. ^ 

11. Internationalism in environment^ biology. School educatioii'^Sft^ as one of 
its objectives that of cultivating the spirit p'^|ntemationaIism* In regard to biology education, 
there may be a case for arousing, some degree of awareness in students and teachers of inter- 
IfjBitional organizations which ar6 concerned with the environment, e.g., Ecology Newsletter 
for Southeast Asia (published twicp a year from 1972 by thc;Ecology Division/Group, Univer- 
sity of Malaya);^^^ IBP; lUCN; Regional Centre for Research, Training and Postgraduate 
Study in Tropical Biology, Lembaga Biologi Nasional, Bogor, Indonesia; SEAMEO;^®® 
UNEP;WWF. 

12. Aesthetic education in biology. \Every teacher, wishes hot only to communicate 
knowledge but also to cultivate feelings for values. Biology, and especially environmental 
biology, can have many aesthetic overtones. Respect and love for nature are often cited 
among the aims of biological education. V V * ' - • 

* There is a Buddhist legend about a flower. Buddha held up a flower and said nothing. 
Hiat was his sermon. In his audience of disciples, Mahakasy^^a smiled. And the Buddha 
knew from his smile that Mahakasyapa had got his mess£^e. 

/ In the Southeast Asian Utopia of Pala^^ the education of children used the same 
technique. . ^ 

* We use this same kind'^of approach she (the Principal, Mrs. Narayan) said' to Will 
(visitor to Pala), Vin our science teaching, beginiiing with botany/ 

* Why with botany ? ' 

* Bemuse it can be related so easily to.... the^ahakasyapa story.' 

* IsjHat your starting point? ' 

. * **No, we start prosaically" with the textbook. The children are given all Jhe obvious 
elementary facts, tidily arranged in the standard pigeon-holes. Undiluted botany-~that*s the 
first stage. Six or seven weeks of it. After which they get a whole morning of what we call 
bridge-building. Two and a half hours during which we try to make them relate everything 
they've learned in the previous lesson to art, language, religion, self-knowledge.' ! 
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It^s reaDy quite simple'i Mrs. Narayan. assured him. ^ach of the children is given a 
common flower— hiljiscus for example, or better still-(because the hibiscus has no scent), a 
gardenia. Scientifically spealdng, what is a gardenia? What does it consist of? Petals, stamens, 
pist3, ovary and aU the rest of it. are asked to write a full analytical description 

of the flower, illustrated by an accurate drawing. When that's done there's a short rest period, 
at the dose, of which the Mahakasyapa story is read to them and they're asked to tiiink about 
it. Was Buddha giving them a lesson in botany? Or was he telling his disciples something 
else. And, if so, what? \ . . 

^^^^^^^^^^^^^^^ m 

. *And of course, as the story makes dear, there's no answer that can be put into words. 
So we teU'tb^^ •But don't look analytically', we 

. tdl them, *DonIt look as scientists, even as gardeners. Liberate yourselves from everything 
you know and look with complete innocence at ttiis infinitely improbable thing beforeyou.. 
Look at it as if you'd never seen anything of the kind before, as though it had no name and 
bdonged to no recognizable dass. Look at it alertly but passively, receptively, without label- 
ling or judpng or comparing. And as you look at it, inhale its mystery, breathe in the spirit 
of sense, the smeU of Uie wisdom of the other shore. An education in the art of being recep- 
tive. First the gardenia as a botanical specimen, then the same gardenia in its imlqueness, the 
gardenia as the artist sees it, the even more miraculous gardenia seen by the Buddha and Maha-. 
kasyapa. And it goes without saying' she added, *we don't confin^ ouxselyes to flowers. Every 
course the children take is punctuated by periodical bridge-building sessions. Everything from 
dissected frogs to the spiral nebulae,'it all gets looked at receptively as well as conceptyally, 
as a fact of aesthetic or spiritual experience as well as in terms of sdence or history or econ- 
omics. Training in rcccptivky^s the complement and antidote to training in analysis and sym- 
bol-manq>ulation; Bodi kincU of training are absolutely indispensable. If you neglect either 
of them you 11 never grow into a fidly human being.' 

In Sri I-anka, VAppredation of theenw 
an option in the aesthetic group of subjects in jimior secondary sdiool.202 Many of the 
^topics naturaBy toudi on enyironmentd biology. ^ 

13. Trees arc of interest and conceni from the point of view of 

use of wood, and pure biology. Asian biology educators may wish to pay even more atten- 
tion to them than bcfdre, inclu€Ung such topics 
sh^es of trees, *^>^^ the C02 question,155 and shade trees.205 

14. Ehvironmental pollution . • • 

Syllabu«. A proposed syUabus for teaching environmental pollution in secondary 
school has been described by a Singapore biologist.®^ 

Water pollution. RECSAM has prepared a teaching unit on water pollution with 
respect to human population problems.^^®' ' 

Noise is one of the commonest forms of environmental pollution in many Asian 
schools. The human voice could be the commoneist pollutant. A study of noise in Asian 
dassrooms led to the conclusion that no child should be more than sevi^n metres away from 
the teacher; noise levels in dassrooms should not exceed 60 decibels ; flexible partitions i 
should have a noise 5pduction of at least 4 db; the partition height^A^ 

when teachers are back to back, and 2.4 nA when they face each other in adjacent classrooms.^^ 

15. Asian Papers on environmental biology related to school curricula 

Biological education^52, 86, 142 Marine ecology^?^ 153,176 

Coiiscrvation education Nature ^predation 

Ecology (education 177 . Population biology, teaching of ^^'^^ 

• Environmental education^26 ^ropical ecology^l»liO 
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B. IVIolecular bjology- and genetics , 

1 . General observations. Genetics and its near relative, molecular biologyj/farp often 
said.to occupy centre stage in contemporary world biology. The concepts irivolveid, however, 
may mostiy be unsuitable for school level (though not at college level) ^ because of their 
complexity and because they may not be able, in the Asian scene, to displace other material 
which we wish to teach. Even so technologically advanced a coiintry in the Asian region as 
Japan advises the teacher that "the emphasis should be on the relation between DNA struc- 
ture and gene mutation, between hereditary phenpmena and enzymes, and between DNA 
and the appearance of characteristics. However, it is not necessary to sacrifice student com- 
prehension by presenting more facts than they are able tof understand.*' Perhaps the con- 
tent of genetics in senior secondary school biology need not, and should not, at present in- 
clude more molecular biology than the basic mechaniism of DNA replication, transcription 
and the translation of the transcript into protein. 

2. At the same time, many of the growing points are popular with the mass media. 
Total ignorance of them may therefore not be desirable. A possible solution to this dilemma 
may be to teach only definitions, or at most thumb-nail sketches, of the concepts* Thpse are 
exemplified by terms such as the following: 

aoninglll 

External human fertilization 1^'^^ 
Gene structure "^8, 117 
^ Genetic engineering^?, 66, 151, 152 

Mapping of chromosomes 112, 152 
V Recombinant DNA35. 60, 119, 121, 146, 162, 207 

Terms such as the following are perhaps suitable for discussion only at teacher 
training and enrichment seminars and not for school students: 
^ Gene isolation^^ 

Gene regulation 
Gene transfer 3 
- ^ Repressors 

RNA-directed DNA synthesis 
SupercoUed DNA19^- ^^ 

3. Molecular biology topics of recent growth which may be considered for inclu- 

sion in teacher-enrichment seminars (but which are probably unsuitable for secondary school) 

include: ^ , 

, Cyclic AMP 139 - 

. ^ Molecular biology of the cell membrane 27 

Molecular biology of the immime system 38, 84 

Molecular biology of viruses 25i 48, 170 
Neutral theory of molecular evolution^^ 

4. There are larger matters, such as race, language, and aggression, which have gen- 
etical connections and which may be regarded as being so relevant to human life in the Asian 
region that some definite treatment of them may be worthy of consideration for a school 
biology course. These topics are discussed in the following sections: 

5. Genetical aspects of race 

1. The topic of ^ace' is of lively importance to many Asian countries that are 

multi-racial societies. It is of national importance in such societies. A search 
.for national identity is often expressed in national policy statements. *Race' 
is of everyday life interest to individuals in such countries. The feelings 
aroused by race have often led to violent explosions of communal hatred. . 
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If the educational process of a country should seek, to proniote understanding 
and peace, a dispassionate examination of the biological aspects of race 
may be desirable in secondary school biology. It also provides a topic for 
the study of variation, genetics being the study of inheritance and of variation. 
One of tiie topics listed in the world survey of school biology curricula for 
. relevance to everyday life is "differences between races, cultures and 
individuals." 

2. The following concepts may be considered for such a purpose: 

a) When one group of organisms seems to differ significantiy from another 
group of oi^anisms of the same sgecies, it may be necessary to classify 
them as separate Varieties* or *races\ ' 

b) When classifying organisms into biological varieties or races it would be 
advisable to do so on the basis of: 

' , . i) many characteristics (and not on the basis of one characteristic only) ; 
ii) heritable charactCTistics. 

c) \\^en tUs is done for human *races* it turns out that there is considerable 
overlap between any two racial groups; the differences between any two 
individuals (other than identical twins) of the same race are. far greater 
fhan the average difference between two *races*. 

d) Any other use of the term *racc' is non-biological. There is danger that 
such non-biological uses of the term might be explw^^ 

parties for their own ends. . 

e) The people of smill isolated villages, all belonging to the same nation and 
'race*, may differ biologically much more from each other than does the 
*race* to which they belong differ from other *races*.29 

6. Language. Along with *race*, language is of extreihe importance in connection 
with national ideologies in multi-racial Asian countries. 10^»13^vl42, 160 g As with *race* there 
may be a case for teaching dispassionately the biological aspects of language.^'^^^ Language 
problems also may arise in reading and writing in secondary-school ediication in Asia.^2,56, 
89,94.104,136,142,168,185,203 ^ 

The main concepts to be taught could include the following: . . 

a) Only the human'species has a true language. 2 

b) The biological aspects of language include: ) 

i) The physiological mechanisms (vocal tract, motor area of the brain, 
' receptive and associative areas of brain, speech centres, dominance) 

ii) Genetically programmed aspect (speech unfolds in the child in a way 
which suggests it) 11^» 11^» 

iii) The spepies specificity 

c) All languages have certain universal features (with regard to phonology, 
gr^mar and lexicon) 

d) With the evolution of writing, the braih*s evolution moved away from 
mere massive memory to more thinking and problem-solving. (This is 
speculative) 

7. Aggression. Along with race and language, aggression between population 
groups is a topic of considerable importance in multi-racial Asian coimtries. There is a case 
for dealing dispassionately with the biological aspects of aggression in secondary school bio- 
logy courses. 
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^^^^ foUo\\dng is a Ust of concepts on aggression^^ 

the context of tKe genetics course: 

a) Aggression can be defined as behaViour directed towards causing harm in 
another individual of the species; 

b) A more general term which would include aggression is 'agonistic behaviour'; 

c) Aggressive behaviour often stops short of violence; 

d) The objective of aggn^npn is often to ^^s^^ or access to i 
sbmc object or space; 

e) The circumstances of aggression between individuals and small groups often 

V indude nearness of another individual, the physiological state of the individual, 

firuslxation, pain, aiid fe^^ 

f) The aggression may occur towards an individual other than the one who 
aroused it; _ 

g) Individual variation in aggressiveness depends oh many factors including 
genetic factors, isodal experience during infancy and diilc^ 
experience, punishment, and obseivational learning; 

h) Aggressive behaviour of groups of individuals is: Liable to spread rapidly, 
violence breeds violence. Not generalized but directed towards spedfic goals 
wWch usuaDy represent some of the initially frustrating factors. Stimulated 
by redprbcal actions, and reduced by passivity, on the part of the subjects 

^ of aggression; 

i ) There is much loose thinking in tiie claim that aggressio 
valuable; 

' * » ^ j ) Aggression can be re-directed into non-aggressive emotional channels.^^»^^^ 

C. Application of bioiogy to health, nutrition and agriculture 

1; The applications of biology to everyday life and to social needs have been 
favourite topics in many Asian school biology curricida f In India, curriculum 

devdopment in sdence has as one of its objectives. for secondary school students— "to acquaint 
them with the major applications of sdence and mathematics in industry, agriculture, dvil 
engineering, transport, means of communication, health services, culture and cjvieryday life."®^ 
The Philippines has a project to build nutrition, education into the secondary school cur- 
riculum^th inclusion of the following topics— balanced diet^fpod habits, food preservation, 
nutritional survey, economic considerations, commerdalpropz^anda regarding foods, solving 
nutritional problems, etc. An Israeli project ®^ produced an agro-biology course for rural 
schools. The titie of a paper^I in Asia was *Crops cannot be grown on a blackboard nor cer- 
tificates eaten*. A recent world survey of school biology noted that "during the 50s and 
60s there was also a strong move to select biological concepts of greater relevance to every- 
day life. This was especially marked in the Third World. Content wias related to issues such 
as personal health; conservation; agriculture; population control and economic management. 
At this stage, however, most syllabuses were still largely structured according to /subject' 
criteria and the applied topics were ^grafted on* or treated as extensions." 

" . • ' • . ** , ' 

2. ^ , Some topics of the 1970s which educators may wish to incoiporate briefly into _ 

school courses may include the following: 

, Health: The worid conquest of smallpox 

Prenatal diagnosis^^'^^^ ^ 

Non^inyasive techmques (such as the use of ultra-sound) in medical 
diagnosis^' 
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Nutrition^^ Food additives^^ 

Agricultun: Pros and cons of such procedures as non-tiUage agriculturel®^ 
and intensive meat production . . 

High-lysine com^S - 
The use oC^artifidaUy-ihduced mutationsl^^' 
Triticale (wheat-rye hybrid) 68 . 
. Mode of action of a plant pathogen^74 , 

, 3. Asian educational inyestigatiohs related to health and agricxilture; 
; Health: Menarche^> ^27 

Myopia^^® \ ' - 

Agriculture: Earthworms and seed germination^^ 
FruitslOO V 

Grasses53,198 - , 

Ricc53,105,199 
Vegetables, a genetical study 
Vegetative propagation from leaf^^^ . 

D. Communicating to teachers the findings from biological research done within the 
teacher's country.. 

Secondary school teachers would probably be happy and proud if they could use 
the fixMiings from biological research done in their own country, for teaching biological con- 
cepts in their classrooms. * 

The research findings are, in practice, usually maccessible to them in many Asian 
countries. This is due to a variety of reasons which mcltide lack of library facilities, and diffi 
culty in extracting suitable material even if Ubrary facilities are a^^ 

A possible practical solution to this problem is for the curriculum development 
organization of the country to prepare the material and supply it to the teacher. The task 
would be rendered much easier in the case of countries that have a documentation centre 
which publishes an mdex of all the scientific publications in the country. Tliis h^pens now 
in many Asian coimtries. 

The task is vride in'scope. The educator in charge of the prograinme mu^^ 
all the country *s journals, with assistance from the documentation centre *s science index. 
He must read the relevant papers and monographs, extract material which is suitable for 
teachers, write up the material, see it through press, and supply it to teache^ with guidance 
regarding its use m the classroom. It would be desurable to collect information from the 
school teachers with regard to the usability of the material, and to revise the material accord 
mgly. AD this requires a separate person,' or a^separate small unit in the curriculum organi- 
zation, for efficient handling. " • 

Some cases of Asian efforts in this direction may be seen in reference nos. l^, 18, 
41,85. * 
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Appendix C: Tables from country papers showing content, practical experiences 
and skills in three aspects of biology teaching 



Aiea of concern 



Concepts/ PHndples in text or syllabus 



Practical experiences 
for students 



Teaching methodology 



Developing values/ 
Intellectual j " " 



iskiUs 



INDIA 

I. Environmental aspects: 

Lower Secondary 

A. Individuals, population 
and comifmidty 



B. Ecosystem 



ERJC izA 



Population and species :oharacteristics of a 
population; popidation density; factors 
affecting population density-birth rate, 
death rate , inrndgration rate, emigration 
rate, effects of the environment on popu- 
lation, nutrient supply, available space, 
interaction y/ith other organisms, weather. 

Community: characteristics of a commu- 
nity-trophic organization, stratification, 
dominance, variety of species, interactions 
between organisms such as predation, 
parasitism, scavenging, commensalism, 
mutualism, competition. 

Structural components of an ecosystem: 
producer, consumer, decomposer; major 
ecosystems of the world- 

Aquatic biomes: 
Marine ^ seas, sea shores, estuaries 
Fresh water — streams and rivers, 
ponds and lakes, 
marshes and swamps 

Terrestrial biomes; 
Forest Tropical, temperate, taiga 
Grasslands - Tropical, temperate 
Desert 
Tundra 

Aitincial ecosystem 



Study of the density of plant 
population 

Study of symbiosis, para- 
sitism, through examples 



Lecture/field visit/discussions/ 
examination oriented instruc- 
tion 



Lecture /ditoussioi^lfidd 
trips examination oriented 
instruction 



Population growth and 
consequences (by impli- 
cations) 

Social relationships 
(by implications) 



Awareness of variety of 
climates, flora and fauna 
International understand* 
ing (by implications) 
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5 
I 



Axea of concern 



Concepts / Principles in text or syllabus 



Practical experiences 
for students 



Teaching Aiethodology 



Developing values 
Intellectual skills 



INDIA (cont'd) 
C. Biosphere 



o 
o 
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. Ecological crisis 
Maintenance of ecolo- 
gical balance; healthy 
interaction within bio- 
logical community and 
between the biotic and 
physical components; 
Man wiU suffer if the 
ecological balance is 
disturbed; Man is cap* 
able of and has been 
changing the ecolo^- 
calbalance;Popula- 
tion explosion; Tech- 
nological and indus- 
trial advancemehts at 
cost of nature and 
environment. 



Flow of energy - solar energy, trapping 
energy pathway, food chains, food webs, 
trophic levels, amount of energy fixation 

Cycle of materials - carbon cyde, oxygen 
cyde, hydrogen cyde, nitrogen cyde, 
cyde of other ions 

Dependence of each part of a commimity 
on an other parts of it; cri^ in the biologi- 
cal community: 

- destruction of fores^j wild life 

- concept of natural habitat 

- distnAmce of cheetah->blackduck'^ 
gnus ibod chain causing soil erosbn 

- pollution of water resulting in ecolo- 
gical imbalance 

- growth in human population, its 
rapid rate and consequences 

Crisis in the physical enviroiunent: 
land and the loss of its fertility, soil 
erosion 

* water and imbalances resulting in 

flood and drought 
« pollution ofmeagre sources of water 

- universal eflects of air pollution, 
sources of poQutants, types of pollu- 
tants, diseases due to ak pollution 

- noise pollution ' 



Lecture/ditoussions/ charts 
and diagrams 



Local surveys, lab experiment 
to study water pollution, air 
pollution; chemical analy^ 
of water 



Lecture/di^cussion/exam- 
ination oriented instruction 



Conserva^don of energy 
(by implication), signi- 
ficance of recycling of 
materials; appreciation 
of balance and harmony 
in nature 

Students realize the 
nature and magnitude 
of ecolo^cal problems; 
Develop proper at^tudes 
towards town plarming, 
deforestation, reforesta- 
tion, conservation of 
vrild life, etc.; 

Appreciate the need for 
keeping population lindefy 
control and can evaluate ^ 
the environmental con- 
sequences of develop- 
mental efforts; 
Develop reasoning \ 
the skill of esta^ 
causality 




ERLC 




Area of concem 



Coiuj^clts / Principles In text or syllabus 



Practical experiences 
for students 



INDIA (cont'd) 

EXonseivation of natural 
lesourcea judicious use 
of renewable and non- 
renewable resources/ 
prevention of sofl erosion/ 
preserving soil fertility, 
conserving water resour- 
ces, conserving forests 
and wild life 



o 



Higher Secondary 

A. Growth of human 

population 

— rapid increase in 
human population 
and its environment- 
al consequences 
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Nature of renewable and non^renewable 
resources; methods of preventing soil 
erosioni methods for retaining soil fertility 
(crop rotation etc.); stepis for maintaining 
water cyde:<and for preventing water 
pdlution; knowledge about wasteful 
methods in tree cutting; shifting cultivation 
preventing destruction of forests for uri)an« 
ization' and development 
Knowing about endangered species of 
plants and animals. Austere use of non- 
renewable resburces and search for their * 
alternatives 

Knowledge about the efforts of lUCN, 
UNEP, WF, national legislations on 
environment, natioi^ parks and 
wild-life sanctuaries 



Past, present and future of human population: 

- rise in population through ages 

- present growth rate and future trends 

- 'U* shaped and *S' shaped curves 

- biot^p potential and carrying capacity 

Factors controlling population density: ; 

- climate 

- location of water, soil, energy and 
mineral resources 

- trarisportation 

- wrbanization 
demographic factors 



Visit to national park, aoo 
and sanctuaries 



"I TT" V J , , Dcveiqpihg values/ 

'ftachtagmethodology ^ i„teUectud skilb \ 



, ^ ■ ■■■J • ......V . 

Lecture/discussion/ Realising ih> ri^e^ forfcons^rvation; 
extodnation oriented orgAiizin&actiop 
instruction mental'conceriis fi^^^ ; ^ 

V Awiueneas of leg^atiori^ and de^^ 

bpment of the,4ea^ fbrirnplerrten-^ 
>v tingthem; / J! ^ ^ * 

Realizing that every flev^elbp^ 
4 project rniiSi^^ 
. to its<enviroimii5ntd impUcatloris , 



•S. ' ■• V 



Lecture/discussion/ ^AppireciatingtheneeMfoirjQmi^^ 
examination oriented the'growth rate'of hum^^^^^ 
Instruction tion; developing positive attil|d;e^ 

'towards family planning;' | ■ 
■ Realizing^that an un-checked ih-^ 
crease in population ivp ^\ 
ioiiicreasedip^enceofhuman . g 
, J . imis^riw J 5:s 

. f^rninis), etc. ' . y' ^ 

R^jdiadhgrthat ahiiicreas^^ > 
Nulitionputs'gre^ter^^^ ' ^. 

thetavailable resourcel ^ 

. . . •■■ . - ./ 1- ■ ^ V- ^-^ ^ ..-^ 

♦ ■ r- ' • C •. 

■Ml J.- ■ ' ^ r"\ '-^ 



Area of concern 



Concepts /Principles in text or syllabus 



Practical experiences 
for students 



sag' 



INDIA (cont^d) 

B. Soil, rainfall and temperature, 
with reference to natural re- 
sources; 

— significance of water, soS 
and tem^rature for sup- 
porting life on earth 



o 
to 



G. Our natural resources : 

thair use and abuse, con- 
servation of forests and 
wildlife 

— Limited stock of non- 
renewable resources 

' such as minerals, fuels, 
and their abuses 

— abuses of renewable plant, 
animals and marine 
resources 
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Role of water as a metabolic reactant; soil fertility 
and rainfall often determining the population dis- 
tribution; temperature as a determinant of rainfall, 
sofl formation and growth and density of plant 
and animal population: 

Soil — fertility, texture, structure, organic 

content, soil water and air 
Rainfall — Hy drological cycle , humidity 
Importance of water and temperature 

Classes of earth resources (non-renewable): 

- minerals (metallic minerals in particular) 

- fossil fuels, their initial reserves and 
balance at hand 

- energy consumption pattern of selected 
nations 

- world energy prospects 
Renewable resources: 

- plant resources, grain crops, vegetables 
crops, oil crops, forests and forest based 
industries, forest management, wild-life 
conservation 

- water, its use and abuse, paucity of safe 
water, increase in per capita water con- 
sumption with the progress of civilization 

- marine resources, ocean as an alternative 
source of food, medicinal plants and ^ r 

. industrial products 

- animal resources 



Study of the population of 
plants or animals in a given 
area in two different seasons 
and representation of the 
data through graphs and 
historgrams 

Chemical and physical analy- 
sis of soil moisture, pH, 
water holding capacity, 
chloride and phosphate 



Lecture/discussion/ 
examination orient- 
ed instruction 



Lecture/discu^Qii/ 
examination pnenit- 
ed instruction! 



I' 



J 



Ik. 



Realizing the need for 
maintaining soil fertil- 
ity 



Developing proper atti- 
tude towards using the 
valuable renewable and 
non-renewable resources 

Realising the need for 
keeping pollution at 
minimum 

Developing proper atti- 
tudes towards forests 
as natural resources 
Developing concern for 
a sound and thorough 
envirotunental planning 
Developing awareness 
about various efforts 
and legislations about 
conservation 
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Area of concern 



Concepts/ Principles in text or syllabus 



INDIA (cont'd): 

D. Environmental pollution: 

— living in polluted air 
and water 

> — minimizing environ* 
mental pollution 

— recycling of wast^ for 
• the longer useof 

resources 



E. Radiation and chemical 
hazards: 

— exposure of people , 
animals and plants. to 
harmful radiations 

— nuclear fall out and 
associated hazards in 
the present nuclear 
age 



Environment » pollutant, environmental monitoring: 
Air pollution: 

— major air pollutants and their efTects (sulphur 
oxides, particulatiss, aerosol, oxides of carbon 
and nitrogen etc.) ' 

— preventive measures and control 

— air quality standards 
Water pollution: 

— major pollutants and eilluehts (inert suspen- 
sions, poisons, inorga^c reducing agents, 
oils, organic residues, hot water) by various 
industries by fertilizer application, insecti- 
cides etc. 

— biological oxidation demand (B.O.D.), 
chemical oxygen demand (CO .D.) 

— treatment of waste water by reverse osmosis, 
recycling of waste 

Son pollution: 

— pollutants and remedies » . , 

Harmful radiations: ' /jfe^-^^i^l^^-::^^^^ 

— ultraviolet radiation ■ . <f^m;l^^'^^^: 

— ionising radiations and their biological effects ^ - 
Chemical hazards associated with nuclear fall out . 

— Iodine 131 , Strontium 90 are the main ele- 
ments of nuclear fall out and their effects on 
human health 

— protection measures against UV, niiclear 
wastes . 



Practical experiences 
for students 



Teaching methodology 



Developing values / 
Intellectual skills 



Lecture/discussion/ 
examination orient- 
ed instruction 



Realizing the hazards of air, 
wate^, and soil pollutions 
Identifying actions for mini- 
mizing pollutions 
Developing proper attitudes 
for urban and industrial plan- 
ning X 



cr 



Lecture/discussion/ 
examination orient- 
ed instruction 



Realizing that nuclear eneigy 
should be properly used for 
peaceful purposes and not 
forwar 
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Area of concern 



Concepts / Prinfiples in text or syllabus 



Prac^cal experiences 
for students 



Teaching mettiodology* 



Developing values/ 
Intellectual skills 



INDIA (contM) 

IL Molecular and genetic 
aspects: 

Lower Secondary , 
A. Molecular level of. 

ization; cell ^eoiy ; 

structure of cells; 

celldimion 



H 
o 
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B, life processes: 

— role of molecules 

— ' molecules being broken 
down during digestion 
in man ^nd their pro- 
ducts 

— molecules being con- 
sumed and synthesized 
in photo-synthesis 

— intermediates in res- 
piratory process 

— molecules in human 
blood 

— molecules being ^ 
excreted 

— molecules for control 
and co-ordination 



ioys type of molecules constitute organelles, 
toplasm as a complex, organized molecular 
aggregate ; early cell studies - development of 
cell theoiy;hructure of cells 

- plasmameq^irane^cell wall, cytoplasm, cell 
organelles, centrosome, mitochondria, 
golgi, plastids, flageila, nucleus, nuclear 
membrane, chromatin, nucleolus (as seen 
under optical microscope); 

' cell and organelles as seen under the electron 
microscope; 
Cell division 

- mitosis (detailed) 

- meiosis (brief) 

Digestion of food in man: enzymes, substrates 
and products 

Caibon-dioxide and water as raw materials, and 
carbohydrates and oxygen as final products of 
photo-synthesis ^ 
Chlorophyll 

Energy rich molecules - ADP, ATP 
Process of respiration with the mention of 
important intemiedlates in glycolysis 
Molecular components of blood 

haemoglobin, plasma proteins, electro- 
lytes, etc. 

Water, C02tUrea, uric acid, salts as exdretibn 
products; honnones in animals and plants 



Examination of plant and 
animal cells 
Study of variety of cell 
types in various plant 
and animal tissues 



'Action of salivary amy- 
lase 

Oxygen eyol^ution in 
photo-synthesis 
Essentiality of chloro- 
phyll in photo-synthesis 
Experiment to demon- 
strate anaerobic respira- 
tion 

Tests for food consti^ 
tuents - protein, starch, 
sugar, fats 



Lecture/discussion/ 
charts and slides/ 
examination orient- 
ed instruction 



Lecture/demonstra- 
tion/discussion/ex- 
amination oriented 
instruction 



Developing the skill of micro- 
scopic observation; internatio- 
nal understaading (by impli- 
cations) 



Values of equality of man, 
international understanding 
through commonness in life;, 
processes 

Development of reasoning 
through experimentation 
Inculcation of the spirit of 
working together through 
experiments 



Aieaa of concern 



Concepts /Principles in text or syllabus 



INDIA (cont'd) 

C. Molecules in genetics: 
— na^re of genetic 

material 
V (DNA,RNA) 



X^hernical structure of nucleic acids 
Reproduction of DNA 



D. Variability in plants 
' and animals 



Causes of variation; genotype and 
phenotype; DNA structure 



o 



ERLC 



£. Laws of transmission of 
genetic characters from 
parents to offspring: 

— application of th^ 
princ^Ies of genetics 
in many areas of . 
agriculture and biology 

Higher Secondary 

A. CeU theory: 

— historical aspects of 
cell study and develop- 
ment of the ceU theory 

B. Techniques of cell studies: 

— various experimental 
and instrumental tech- 
niques of cell studies 



llB 



Mendel's mje^odology;tnonohybrid cross 
and the laVv of segregation; concept of . 
gene; dihybrid cross and the law of 
indejgendeht assortihent 



Definition of a cell, cytology and cell bio* 
logy> early observations of Leeuenhoeck» 
Robert Hooke, Schleiden and Schwann » 
Dutrochet and Vlrchow, salient features 
of the cell theory 

Microscopy, resolving power; electron 
microscopy; cytochemistry; auto-radio- 
graphy; cell fractionalism; biochemical 
techniques; tissue culture 
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Practical experiences 
for students 



Teaching methodology 



Developing values/ 
Intellectual skills 



Experiments to show 

i) environmentally 
caused/variations 

ii) genetically caused 
variations 



Paper chromatography 
enzyme cytochemistry 



Lecture/discusdon/exam- 
ination oriented instruc- 

m . 

tion 



Observation^in the envi- 
romnent, on experiment- 
; al plants ^ 

:Lecture/discussion/study 
of data to derive the 
ratios/visit to agricultural 
research institutes, etc.^ 

Lecture/discussion/study 
of data to derive the ratios/ 
visit to agricultural re- 
search institutes, etc. 



Lecture/discusaon/exazn* 
mation oriented instruc- 
tion - ^ 



Values of equality of man, inter- 
national understanding through 
commoimess in life processes 
* Development of reasoning 
through experimentation 
Inculcation "bf the spirit of work- 
ing together through experiments 

Understanding of the variability 
in races of man as being super- 
ficial < , . 
Development of insight into ex- 
perimental methodology 



Values of equality of man and 
international understanding 
through the knowledge of uni- 
versal laws of inheritance 



Xecture/discussion/exam- 
ination oriented instmc- 
tion . 



Appreciating the potentialities 
and limitations of various tech- 
niques , ' V 



I' 



.1 

I 



I 
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Area of concern 



Concepts / Principles in text or lyllabui 



Practical experiences 
for students 



Teaching methodology ?«^?|°P^B/?lV,*'"/ 

Intellectual skills 



INDIA (conf d) 



H 
O 



C. Detailed structure of cells 
(e jn. studies) and func- 
tions of cell organelles: 

— variety in shape, size ^ 
and number 

— prokaryotic and epkar-^ 
yotlc cells 

chemical composition 

— cell wall structure 
and function 

— various models of 
plasma-membrane; 
pinocytosis and phago- 
cytosis 

— endoplasmic reticulum, 
ribisomes* 

— golgi structure and 
functions 

— lysosomes, peroxisomes 
' • and spherosomes 
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D. Energy transformation 
within the cell: 

— cellular energy and its 
■ « roles 

— mitochondria as the 
power house of cell, 
its reactions 

— chloroplasts as trans- 
formers of solar energy 



Quantitative ideas of units and dimensions, sizes 
of cells and organelles, surface volume relation- 
ships, cell shapes in sperms, diatom, nerve cells, 
protozoan, muscles, Uver etc.; nucleus, cyto- 
plasm and organelles; percentages of various , 
macromolecules of cells 



Cell wall as protective cover and determinant of 
cell shape, matrix and fibrils of cell wall; unit. 
membrane concept, pip sandwich, fluid-mosaic 
model, membrane transport; ingestion of Uqvdd 
and solid particles by cell 
Rough and smooth ER, the network and lamel- 
lae components of ribosomes, polyribosomes 
and their functions, cistemes, enzymes of 
gol^, vesides etc.; primary and secondary lyso- 
somes and their enzymes, lysosome cycle and 
function, enzymes of peroxisomes and sphero- 
somes 

ADP, ATP, role of ATP%i various cell processes 

Structure of mitochondria, its compartments, 
cristae, elementary particles, oxidative phos- 
.porylation, details of glycolysis, Krebs cycle, 
mitochondrial electron transport, biogenesis 
of mitochondria; stroma, grana, thylakoids, 
light reactions — electron flow, chlorophyll 
molecule, Calvin cycle, C4 pathway 



Lccture/discusslon/exam- Realization of the uni- 
Ination oriented instruc- formity principles of 
tion life ■ 



Study of anaerobic res* 
piration in yeast 



Paper chromatography for 
separation of plant 
pigments 



Lecture/discussibn/exam< 
ination oriented instruc- 
tion 



Appreciation of uniform- 
ity principles of cell 
eneigetics 



1 ^ (\ 
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Area of concern 



Concepts /Principles in text or syllabus 



Practical experiences 
for students 



Teaching methodology 



Developing values/ 
Intellectual skills ^ 



INDIA (cont'd)^ 

E. Interphase nucleus, enzymes 
and regulation of metabolic 
reactions 



F. Physical and chemical basis 
of heredity ; role of nudeic 
acids : 



o 



ERLC 
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Ultra-Structure of interphase nucleus, main f\inc- 
tions of the interphase nucleus, chemical cqjnpo- 
sition of the nucleus-DNA proteins and enzymes, 
nuclear pores; chemical nature of enzymes, mode 
of enzyme action, nomenclature and classiflca- 
tion, factors affecting enzymes; regulation at 
the enzyme level, genetic level (operon concept) 

Nucleus as the) carrier of genetic information: 

— Boveri*s experiment 

V Hammerling's experiment in . 
AcetabuUtria 

— nature of nudear materials 

— Flenuning*s work on mitosis 

— melosis and associated workers (Winiwater, 
Fanners and Moore) 

— sin^arity between the behaviour of chromo- 
somes during division and characters during 
inheritance 

— establishing chroniosomes as the carriers of 
hereditary characters; molecules in the 
nucleus, nucleoside, nudeotide, bases, 
phosphate, bonds in DNA and RNA mole- 
cules, DNA structures; Griffith's experi- 
ments, Avery, Macloed and McCarty*s 
experiments, experiments with bacterio- 
phages to establish DNA as the molecules 
of inheritance; Replication of DNA, Messel- 
son and Stahl's work, Taylor's experiment; 
Transmission of genetic information, 
genetic code 



Study of the hormonal regula- Lecture/diacusslori/ Uniformity principles of* ' 
tion of alpha amy Ipse synthe- examination orient- regulation in organisms 
sis in barley or maize ed instruction Making a mentd model 

of a physiological pro- 



cess 



Appreciating the llmlta' 
tions of a hypothesis 

Study of the chromosomes in Lecture/discussion/ Appreciating how-solpn- 

examination orient- tiflc kno\yledge grbw^ 



gras^opper testis 
Preparation of DNA model 



ed instruction due to continuous ex- 

perimentation, setting 
up of hypothesis, tert : 
. ing and contradicting: or 
supiportingahyp^o^^ 

• .v . l Appreciating th^ 

: • ^ - . ihitXprin^plesojEi^ . 
■ ■ ^ / : < ; i;^tanq^'(equaUty ahdinter-i -W"--^, 
y^--' V national upders^ ej 
V^npllcation^) - 1 i 1 

hi- 




Am of concern Concepts / Principles in text oi syllabus 

— — : — — ^ — ^ — — — ^ 

INDIA (contM) 
O^Cell division Details of mito&is and melosls, omltoals 



H, Principles of 
Inheritance 



L Linkage and 
crossing over 

J. Gene expression 
and interaction 

K. Mutation 



L. Quantitative 
inheritance 

M. Human gen- 
etics 



N. Genetics and 
society . 



Introduction to Mendel's work on pea, 
Principle of dominance^ principle of 
purity of gametes, principle of segregation, 
principle of independent assortment, 
rediscovery of Mendel's work 

XX and XY conditions, work in Drosophlla 
oiMinkagd , crossing over, cluomosome map- 
ping, work in iVeurospom 

Incomplete dominance; one gene one enzyme 
hypothesis, sickle cell disease etc. 

Explanation, role in evolution and breeding, 
induction of mutation, molecular explanar 
tion, varietal improvements of rice, wheat, 
etc., through mutation , 

Skin pigmentation, cob length in maize, 
theory of polygenic inheritance 

Basic approaches to study of human gene- 
tics, human chroiposomes, autosomal ab- 
normalities-chromosomal, due to multi- 
ple sets pf genomes; disorders due to in- 
compatibility of genes, Rh factor, ABO 
group 

improvement of plants, improvement of 
animals, conservation of gene pool, genetic . 
counselling, genetic engineering, proto- 
plast fusion • ^ 



Practical experiences 
for students 



Teaching methodology 



Developing values/ 
Intellectual skills 



Study of mitosis and moioals in 
plant and animal colls, study of 
permanent slides; preparation 
of mitosis and melosis models 

Study of Fi and F2 ratios in 
mpnohybrid and dlhybrid . 
crosses 



Lecture/dlsousslon/exam- 
inatlon oriented instruc- 
tion 

Leoture/disousslon/exam- 
Ination oriented instruc- 
tion 



Equality and international under- 
standing by implications 



Appreciation of methodology 
of genetic research, equality and 
international understanding by 
implications 



Lecture/discussion/exam- 
ination oriented instruc- 
tion 

Lecture/discussion/exam- 
ination oriented instruction 

Lecture/discussion/exam- 
ination oriented Instruction 



Same as 'G' 

Same as 'G' 
Same as 'G' 



Lecture/discussion/exam- 
Inatioh oriented Instruction 

Lecture/discussion/exam- 
ination oriented Instruction 



Same as 'G' 
Same as 'G' 



Isolation of plant protoplasts 



Lecture/discussion/examina- 
tlon oriented instruction/ 
general reading of popular 
literature 



Area of concern 



Concepts /Prinplplos In tpxt or syllabus 



Proctlool experiences 
for stuUents 



TV^uchlnB methodology }i5£P|;aa"^ 



skills 



INDIA (cont'd) 

III Nutrition, heiilth and oBrl^ 
cultural applications 

I ^yer Secondary 

A, Functional onatomy of human 
reproductive system, pregnancy 
and chfld birth, infancy, child- 
hood and adolescence; commu- 
nicable diseases of man, nutri- 
tional disorders of man 



o 
vo 




Male reproductive system ^ 
testeSi spormatogonosia 

- epididymis, -vsemlnal vesicles 

- prostrate, -wrethra 
Female reproductive system 

- ovaries ^ 

- fallopian tubes 

- uterus 

- vagina 

- ovulation 

- fertilization 

- pregnancy 
development of the foetus 
nutrition of the foetus 

- hazards to the pregnant women and 
the foefus 

- birth of the foetus 

- new bom baby . 

- infancy and childhood, hazards 

- puberty 

- adolescence 

Symptoms associated with infections, 
causal organisms of communicable diseases, 
mode of infection, examples of diseases 
such as leprosy, cholera, measles, trachoma, 
venereal diseases, etc/ 

Protein caloric malnutrition 

- marasmus 

- kwashiorkor 



Leoture/disousslon/exam- Overcoming superstitions 
Inatlon oriented Instruc- in pregnancy, child blrtli, 



tlon 



diseases, etc. tluougli their 
scipntlflc knowledge; equal- 
ity and international under- 
standing through the knowl- 
edge of human anatomy 
diseases, etc, (by implica- 
tions) 
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03 



8 



J 



1 

03 



Ana of OQnQorn 



INDIA (cont'd) 



B, Agricultural praotlcos 
and animal huabandry 



H 
o 



6. 



"^(mi^pU/Prlnolpl^)! f^^ text or lyllflbuji ^^^^KtS^ 



methodolosy 



Developing Vftlueii/ 
Intellectual 



Mineral defloieuoy dlaeaoes 

calcium 
-Iodine 

- fluorine 

^ iron ond other elements 

Vitamin deflclonoy ^ 

- vltiimin A, B group, C, D, E, K 

Overeating 
Latliyrlam 

Crops and factors affecting crop production 

soil 
« water 

- sunligtit 

Crop plants 

- classification of various types of crops 

- varietal Improvement ^ ^ 

- seed treatment 

- core of seedlings 

- transplanting 

- fertilizer application 

- irrigation 

- weed control 

- control of diseases and pests 

- use of plant growth regulators 

- multiple cropping 

Improvement of crops , \ 

- breeding 
-mutation 

- introduction 

- selection * 



Field trips to agricultural 
farms, research stations, 
etc, 



Lectiire/dlsousiion/ 
field irlp/ejj«mlna- 
tlon oriented instruc- 
tion i !^ 



Appreciation of th<^ role of 
agriculture and anin^al husban- 
dry In Indian economy and 
development 



ERIC 




Am Qt wmm 



INDIA (cont'^) 



Hl.flh9r89VffntfftrY 

A, Communicable dlsoosoi: 
Community health 



i 



Co|icepU/Prlnolples from tent oc syllftbui 



PfAotlQal exporienQes 
for studentit 



TeaphinB 
inethodoloBy 



Developing VflUieg/ 
lf^telleo| ual akUla 




B. Non-communicable diseases; 
alcoholism and drug addictions 
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Elementiol»nlm»I hvtebRmlry 
importftnoe of iloniklo m\m\^ 

- inanogementofllveaVook 

^ common dlMHiies of antmafft 

\ ■ \ 

I \ ■ 

Communicable disease* as a group of acquired 
dlseaies, battle againatconimunlcablo dl^eaaea, 
fout)datlons of paraiUoloByb foundations of 
cpldemloloey, foundation oVhnmunoloByi . 
nature, cause and epldemloldgy of commu- 
nicable diseases \ 

- infection, factors Influenolhg, 

- infestation \ 

- parasitism 
-pathogen 

~ resistance ^ 
Classification of communicable diseases 

- diseases causod by b'a6teria (cliolera^ 
diptheria, tuberculosis, leprosy, tetanus, 
typhoid, plague) 

\~ diseases caused by virus (chickenpox, 
meades, polimyelltis, rabies) 

- diseases caused by protozoa (amoeblasis, 
malaria) 

- diseases caused by helminths (Filaria, 
tapeworm, roundworm) 

- preventive measiwes against communicable 
diseases (vaccination , sanitation , sterilization) 

Deficiency diseases 

- kwashiorkor — 

- vitamin A deficiency - 



Lecture/dl9ouaalon/exam- 
InatlOn oriented Instruo*' 
tlon 



RealUation of common- 
ness in human suffering 
and desire to »eive the 
suffering humanity (by 
implication) 



Lecture/discusslon/exarf- 
ination oriented instruci; 
tion 



Development of atti- 
tude against the use 
of drugs and alcohol 
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Area of concern 



Concepts / Principles from text or syllabus 



Practicil experiences 
for students 



Teaching 
methodology 



Developing values/ 
Intellectud skills 



INDIA (cont'd) 



C. Industrial microbiology 



D. Domestication of plants by 
man; important cultivated 
crops; diseases and pests 
of crops; livestock 



Degenerative diseased 
^-^uses and symptoms of heart diseases 
heart attack 

— heart surgery 

— stroke 

— diabetes 
— ^^arthritis 

— cancer ^ 

— allergies ^■ 

Alcoholism 

— effects of alcohol on health and family 

Drug addiction 

— how it starts 

— effects of drugs (opium, products of 
hemp plant, products of cowa plant, 
LSD, barbiturates) 

Antibiotics and their methods of production, ^ 
food and beveragestcheese, bread making, 
vinegar, buttermilk, yogurt); organic chemicals 
and enzymes, dextrans, steroids 

History of domestication of crops, future of ^ 
crop production, ocean harvest; cereals: rice, 
wheat, millets, pulses, oilseeds, fibre crops, 
vegetables crops, fniit crops, sugarcane 

Diseases 

— history of plant pathology 
~ classification^-^^ 

~ control (prophylactic, therapeutic, 

immunization) 
~ seed borne diseases (symptoms, disease 

cycle and control of sesame leaf spot. 



Study of, locally available 
diseases and pests 



Lecture/discussion/exam- 
ination oriented instruc* 
tion 

Lecture/discussion/field 
trip/study of preserved 
materials, etc. 



Area of concern Concepts /Principlef^ in text or syllabus 



Practical experiences Teaching 
for students methodology 



Developing values/ 
Intellectual skills 



INDIA (cont^d) 



ergot of bajra, red rot of sugarcane, bacterial 
blight of rice, black arm of cotton) 

soil borne diseases (green ear diseases of bajra, 

smut disease of bajra, tikka disease of groundnut, 

root rot of tomato) . 

air borne diseases (blast of rice, rust of wheat, 

coffee rust) . 

— others 

Gassification of pests 

— arthropods - mammals 

— molluses - birds 

Some important plant pests 

— stem borer of rice ^ - pink ballworm of cotton 

— rice grasshopper - coconut caterpillar 

— paddy bug - tobacco caterpillar 

Storage pests of rice and pulses 

— rice weevil - rice moth 

— red grain beetle - pulse beetle 

— lesser grain borer ' ' 

Other cattle resources 

— breeds of cattle 

— feeding of cattle 

— dairy products 

— sheep and goat 

— diseases of farm animals 

— breeding of cattle 

— breeding of sheep and goat 

— poultry: feeding, housing, diseases and 

control, breeding 

Fisheries 



Teaching contents with regard to environment^^asp.ect ^ 



School level 



Items prescribed in the. course 
of study 



Major items included 
in the textbook 



JAPAN 

Lower Secondary 
School 

(Grades 7-9) 



H 
H 



1 



Science (First area) 
(5) Relationships among living 
thbgs 

a) Production and consumption 
in the world of life 

b) Resolvents in the world 
ofUfe 

c) Relationships in the 
world of life 



Practical experiences ; • Teiaching strategies, 
for students ^ > . -m^ 




Enveloping values / 
InteUcQtimfiskiils 



(7) Human beings and nature 
a) Substance and energy • 

which support the life 

of human beings 



- Photosynthesis and light, 
photosynthesis and the 
amount of CO2 

- Consumption and storage 
of the product of photo- 
synthesis ^/ 

- Consumption by animals 

- Literactions among living 
things in the soil. 

- Resolution of carcasses 
and excrements by micro- 
organisms, and their utiliz- 
ation by plants 

- Relationship betvyeen auto- 
trophs and heterotrophs 

- Balance in the natural 
environment 



Air, water, soil, sunshine, 
etc., as living environment 
of the living things 
Substance used by human 
beings Q)roduced by living 
things; undergroimd rewurces) 



Experiments , 

- Photosynthesis ^ 
(iodine-starch 
reaction, measure- 
ment of O2 output) 

- Respiration (marino- 
metric method, rela- 
tionship between 
photosynthesis and- 
respiration) 

Collection and observa- 
tion 

- Animals in the soil 
(TuUgren's method) 

Use of AV materials 

- relating to the world 
ofHfe 

Extra-curricular activities 

- Survey of the relation- 
ship between the distri- 
bution of animals in 
soil and their environ- 

mental conditions 

- Survey of the relation- 
ship between living 
things in the water and 
water pollution 

- Survey of the relation- 
ship between air pollu- 
tion and index plants 



^Lectures • ' ^ 

■■■ nRx§£ticesWi-2^ 
f experir^ents; . , 

— demonstration ' - 

— peier-group 
learning 

— individual study. 

Use of AV materials 
(both ready-made 
and self-made mater- 
ials) 

— slides 

— video tapes 

— 8mm and 16 mm 
motion pictures 

— concept films 

— transparencies for 
OH? 

Application of experi- 
ences gained from ex- 
tra curricular activities 

— presentation and 
discussion 

Use of modules 




human beings live on the . 
proAict of green plants 

To make'aware the con- 
ditions which support ; v . 
human beings 

To make aware the im,- 
portaiice'of the balance 
in the world of life in 
developing and utilizing' 
the environment 

To acquire 'scientific 
method' to be able to de- 
design experiments, con-- 
sider the results and lead 
to the conclusion ' 

To develop attitudes to 
apply scientific princi- 
. pies to the events of 
daily life 



ft 



^hnni liwl Items prescribed in the course Major items included 

School level / of study in the textbook 



Practical experiences 
for students 



Teaching strategies, 
methodologies 



Developing values/ 
Intellectual skills 



JAPAN (cont'd) 

Lower Secondary 
School (cont'd) 



b) Balance in nature and 
environmental preser- 
vation 



- Energy used by human 
beings (energy from 
the sun, atomic energy, 

' etc.) 

- Cycle and balance of 
energy and substance in 
the world of life 

- Development and use 
of natural enviipnment 
and its preservation 



Field trips 

— To reclaimed land, 
drainage disposition 
facilities, nuclear power 
stations, pollution re- 
search centres,etc. 



Upper Secondaiq^ 
|ll . School 
tn (Grades 10-12) 



Biology II 
(2) Ecology 

a) Groups of living things 
and their orga{iization 

b) Organization and 
changes of ecosystem 

c) Flow of energy, 
in ecosystem 



Population density ; popula- 
tion growth ;i>rder; symbio- 

« sis; parasitism, competition; 
vegetation ; succession ; dis- 
tribution; ecosystem; food 
chain; pyramid of numbers; 
V, photosynthesis and respira- 

^ ^^tion; compensation point; 
production rate; produc- 
tive structure; life form; 
material cycle; energy flow; 
equilibrium of ecosystem; 
conservation of environ- 
ment 



\ 



Experiments and practices 

— Experiment of the multi- 
plication of Drosophylla, 
etc. 

— Observation of parasites 
and symbionts 

~ Survey of vegetation 

— Measurement of compen- 
sation point 

— Survey of organism com- 
munities in the soil 

Use of AV materials 
~ Relating to vegetation 
succession, distribution 
of living things, etc. 

— Extra-curricular activities 
(almost same as lower 
secondary schools) 



Almost same , as the 
above 



To understand basic concepts 
and principles; to learn scien- 
tific methods; to develop sci- 
entific attitudes; and to incul- 
cat|jproper views on natural 
enwonnient and life 



ERIC 



CO 
CO 



o 

I 

►§ 

CO 



Teaching contents with regard to^ environmental aspect 
(Prescribed in the newj:ourse of study for iipper secondary school) 



School level 



Subject 



Items prescribed in the course 
of study 



Special instructions for teachers 



H 



JAPAN (cont'd) 

Upper Secondary School Science i (4) Balance in the natural environment 
(From 1982) " — Ecosystem and cycle of substiflce 

o (5) Human beings and nature 

— Resources 

^ ^ ' — Use of solar energy and atomic 

energy f. ^ 

— Preservation of natural environment 



Should focus on the flow of substance and energy, and teach organic and 
inorganic nature 

Should deal with fossil fuel as an example and their characteristics and 
limited deposits 

Should teach their utilization as energy resources and deal with radioactivity 

Should teach the influence of natural environment upon human beings aiid 
the influence of the activities of human beings upon natural environment 



Scknce II (2) Survey of natural environment 



Should teach methods of field surveys concerning biology and earth science 
and problems relating to natural environment 



1C3 



Biology (4) Groups of living things 

a) Formation of groups of living things 

— groups of animals* 

— groups of plants 

. b) Changesin groupsof living things 

— changes of groups of animals; 

— successions; 

— distribution of living things 



o 



00 



As for 'distn1)utionofliving things', its focus should be on the ecological '?i r 
distribution, and it should not merely teach geographical distribution of , . 
living things in the world 1 C 3 



/ 



Teaching contents with regard to molecular and genetic aspects 



School level 



Items prescribed in the 
course of study 



Major items iincluded 
in the textbook 



Practical experiences 
for students 



Teaching strategies, Developing values/ 
methodologies Intellectual skills 



JAPAN (cont'd) 

Lower Secondary 
School 
(Grades 7-9) 



(Hardly any relevant item is included) 



Upper Secondary 
School 

(Grades 10-12) 
Unta 1982 



Biology I . 

(1) Metabolism arid energy 
.metabolism 

a) Cell structure and 
functions of cells, and 
components of cells 

b) Chemical reactions 
and enzymes in the 
organism: 

^ — special features of 
chemical reactions, 
enzymes and their 
effects in the 
organism 

c) Assimilation and dissi- 
milation: 

. . — photosynthesis 
— respiration 



Microstructure and functions 
of cell; bioelements; substances 
constructing cells; osmosis 

Metabolism; characteristics of 
enzymic reaction 



Photosynthesis (dark reaction, 
light reaction); chemosynthesis; 
nitrogen assimilation; respira- 
tion (anaeroblic respiration, 
aerobic respiration, fermenta- 
tion, glycolysis, Krebs' cycle); 
ATPand ADP 



Experhnents 

— observation of a cell 

— measurement of osmotic 
pressure of plant tissue 

— enzyme (amylase, cata- 
lase, dehydrogenase, etc, 

— photosynthesis and en- 
vironmental factors 

— measurements^ respira- 
tion rate ■ 

— paperchromatography of 
photosynthetic pigments 



Lectures 
Experiments and 
pra'2:tice 

— demonstration 

— peer-group 
learning 

— individual study 

Use of AV materials 
(mostly ready-made 
materials) 

— video tapes 

— 8mm or 16nvn ; 
motion pictures 

~ TP^lorOHP 

'Drylia^I; 
Moi^ules of teaching 
materials 



Through understanding of 
basic principles, inculcate 
proper view of life 

- unity of life 

~ continuity of life 

— microscopic view on 
life 

To learn appropriate use 
of instruments and appara- 
tus for experiments 

Ti acquire 'scientific meA- 

ods* to be able to design 
^d carry out experiments;. 
' to formulate hypotheses 

from the results and rules, ' 

etc, . 

To inculcate statistic view . 
and thinking * 

To apply the principles of 
heredity to actual cases of 
hereditary diseases and 
characters 



i 

0) 

1 



I 



171 



School level 



jaiJCn 



Items prescribed in the 
course of study 



Major items included 
in the textbook 



Practical experiences 
for students • 



Teaching strategies, 
methodologies ^ . 



Developing values/ 
Intellectual skills 



(cont'd) 

Upper Secondary 
School (a>nt'd)^ 



00 



(3) Continuity of life 

a) Reproduction 

b) Development and 
differentiation, 

c) Heredity and variation 



Character and gene; crossing; 
Mendel's law; linkage; cross- 
over; sex-linked inherilance; 
colour-blindness; chrornosome 
map; blood types; mutation; 
fluctuation; nucleic acid 



Biology II ' 

. (1 ) Phenomena p^life and ~ 
and molecules 

a) Metabolism and energy 
metabolism — 

— their relationship 

b) Macromolecules con- 
sisting of organisms 

— structure and specify "~ 
city of protein and 
structure of nucleic acids 

c) Genes and pheriotypic _ 
expression 

— traitsmission of 
hereditary infonna- 
tion; mechanism of 
the.phenotypic 
expression 



■TP - 



mechanism of enzymic re- 
action (co-enzyme, apo- 
enzyme) 

mechanism of photo- 
synthesis (Calvin cycle, 
photocfiemical formation 
of ATP) 

mechanism of respiration 
(glycolysis, Krebs cycle, 
electron transfer system, 
chemical formation of ATP) 
structure and specificity of 
protein; antigen— antibody 
reaction 

mechanism of muscle conr 
traction (sliding theory) 
structure of nucleic acids 
(DNA, RNA)duplication of 
DNA ^ 



Experiments 

— segregation in F2 of 
Drgsophylla 

— observation of salivary 
gland chromosome 

— histochemistry of 
nucleic acids 



Experiments and pratctice 

— co-enzyme and apo- 
ipnzyme 

-. hill reaction 

— quantitative measure- 
ment of respiration/ 
photosynthesis 

7- muscle contraction 
by ATP : 
making model of DNA 



To consider the inevitability 
and contingency in the devel- 
opment of science through the 
learning of the achievement of 
Novel Prize Winners which 
made biochemistry and genetics 
into molecular genetics 



GO 

o 



CO 



173 



cAi,\«i i.^oi . Items proscribed in the . * Major items included 
school level couwofstudy ^ ^- in the textbook 



Practical experiences . 'TcwhlngstrategiM^ 

for students ^ liiButedologies jJrtteUpchial skills 



•JAPAN (contM) 

Upper Secondary 
- School (cont'd) 



- functiohi of DNA aild RNA 
^. in proteiiflBosynthedsi \^ 
.'.j genetic cod^triplet theory),- 

/ , operoh thepry j.J -, . ' , * 

— - — — ^- — ^ — ^ — 



(3) Evolution of living things: 

. a) Origin of life , 

b) ^Mechanism of evolution ^.^a ' ■ \ 

: — theoretical basis of ~ random matirig; 

evolution; explanation* ~ Hardy-Weinberg's law 

^ ; . concerning mechanisTTi • 
of evolution, ' 



Experiments 

— simulation of raridom , 
Heating '■ V- <^ ; 




^ ■ 



6 : 



'A . 



■I 

CO 
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Teaching contents with regard to molecular and genetic aspects 
(Prescnbed in the new course of study for upper secondary schools) 



♦ School^level ^AHSiibjecF'^^^ Items prescribed in the course of study 
JAPAN (contVl) C/; ' 

Upper Secondary ! . )Science I 1. Forces and energy 



r> Special instructions for teachers 



School / _/ : > 
(Grades ,10~12^ 

From 1982 



2; Structure and transformation of substance /' 

3. Evolutions * ^ ' v 
- cell and cell division; reproduction and As for teaching of cells, it should be limited only to the things which can be 

development; heredity and variation; observed by optical microscopes, 

evolution of living things As for development, the process of the early development of animals be empha- 

4. Balance in the,natural world ,si|^V Heredity should be focused on the Mendel's laws and variation be on 

• nijJtationi - ^ . . . « 

Evolution of living things should also deal with index fossil. 



^5. Human beings an(| nature 



Science and experiments of specific 

^ phenoniena' 



2. Survey ?)f natural environment 

3. Research on historical cases of science 



Should give more than one research topics among the three, and carry out in 
the teaching plan of th? year. 



fBiology J 2. Organisms and energy 

' ' t ^ / . a) Meta^bolism and energy metabolism 
— chemical reactions arid enzymes 
in the organism; assimilation and 
dissimilation " 
. b) Genes and phenotypic expression 
^ - stnictuiip^'i|wd duplication of genes; , 

genes ahd^nzymes 



As for assimilation, it should be taught, to the extent that students understand 
the existence of light and dark reactions. When glycolysis, TCA cycle and elec- 
tron transfer system are taught in connection with respiration in the teaching of 
assiiTiilatioji, they should not be treated in depth . 

■/^m- ' ' ' ' ■ . ■■ ■ •. y . ■ ' I- ^ 

As for genes and enzymes, the mechanism, of phenotypic expression of genes 
should be simply taught. , . . . 



Teachmg-c;^ with regw-d t^^ healtfr, hi 




> C f; -'^ Items prescribed JflBBwrBo^ 

- •.- . .V.^:--v8bhOQl ■-.-•>..^r"-'^'^v-^^^^ ' - . -; r ■ . - • ■ _ 'fl^Kmy ' ^ -^t— r^— ^ -t-^ j ■ ' ■ 

iAN;(cbnty))^^^^^^^ ■ • ■ 

ipUcation to healA ^i^^ , , ; ' * 

. r ; ' < f v^^' -^Sc^ a) Developixient of the function of breathing and circulation; Otcurrence of the setond sexual 

■ . ... V, ^ ^ V^^ cKarafcte^rs (including sex and individud ; ^ " 

• • J ;,V^^/;^; ^ b) Devetopri^ht of athletic motor skills . ' , ' 

' ^ ^^^^ , i^^^^^^^^^^ to Developntent of the cerebrum in comparison with thiftd^ 

: • ; J V i' " irifluehcebfiifB^xperience : i 

' " : . . V Vr\v i ♦ d) Proper care and fulfilment of human desires ; - * 

\ . ^ Grade 8 y ; ' (2) To understand health and environment 

.^ v . ' ? " I . a) AdaptabiHty of human bodies to the dhange in natural en^ 

:'; b) Conditions of temperature and iUuniinance in the room 

• ■ V / . i ' ' . c) Pennissible density of / _ 

, d) Formation of Vitamin D by sunlight imd stenlizk^ /§ 

\ ' : / e) Artificial means to secure cleairwater for daily life 

. . ' . f)' Hygienic disposition bflivinH and industrial wastes ^^(^^^^^ 

J health should be taught in accordance with the situation of the com^ 




^ : ~. .... » . ... -■ . . ■ : !v - . ■ ■„^ , J 

Grade 9 ""^. (3) to^ V ^ 

. via) Causes of iiyuries and their prevention ; ^ ^ 

J .: b),Emergency treatment ^^^^^^^^ * ^ 

" : ■ ^ c) Causes of diseases and thieirpreventipn^^^ v,^ - ^ ^ 

" " \ d) Early diagnosis and treatmient . of dise^^ ' ^^ / ^ 



' ' ^ ^' ■ : I^^W , ^ ^ ^ vO Tii^nderst^^ and daily lif^- ; ■ - ^ ,^ , . 

' " i V - / V §. 

. , , . i • c) WeU-5S^ce^ • . . . r ' '"^ .^-^'^ . /= * ^ 

e) Maintenahcll^f health of ^oupmember^.l^^^ , 



ERIC 



^- ^ . /*yP^' Subirot/drad^ Itonii proscribed In tho course of study 

' 8(?h00l . J / , ; ^ 

JAPAN (confd) /^f;: ; ^ ^ 

Application to Upper Secondary Science - (No Item of direct relevance to health) 

' ^ - v. ; Physical (1) Health and physical functions ' ^ 

. J-r . (Until 1982) Bducation a) Significance of health and its req^jjtfemeri^^^ ^ 

(Health) ^ b) Physical changes by age 



0 

ERIC- 



Grades ll— 12 c) Physiology of phyMcal adaptation to the enviroiunent 

d) Physiology of physical activities 

■ •. . . . f ■ ' ■ . 

(2) Mental Health 



/ a) The cerebrum and ment^ functions • • u 

b) Desires*and their fulfilment . ' / 

c) Mental handicaps and mental health 

- . (^) IMseases and their prevention . \. 

» - . a) Causes of diseases 

■ ; ; b) Progress of diseases 

* . c) Prevention of diseases . . * 

' « ' (4) Accidents and disasters, and their prevention 



a) Factors in the occurrence of accidents and disasters ' * ' H^ip-^v 



b) Labour disasters . m' . ' ^ . - 

.J t ' : c) Traffic accidents ' ..i. ' : . , '' '^ 

^vgi H '^^) Emergency 'treatment ' 

"Jv^v^^'V^ " ^ v^) D^Ufeaiidhealth :'y0'/ . ■ 

^ i r>,. -x.~ . i ' '^ aX Family life and health - . A'^: . ^ ^ " ; C • > 

b) Vocational life and health - v,^' • .r- 

c) Community life and health ^ ' "l^il;; ; t^ ^ : . ' 1 Si. 



' . 5;- a) present situati6n;boncenmg n^^ 



(6) National healtlt^. ./ r-^^^' ' . • 



'^^^^v.. ' ; *. i.^^^^ " b)PubUc health actiwties, and he^tfi^^a^^^ v ■ ' -^^ 



c) Progress of public health activities, and tfi^'maiifteriwice (^^ 



Typeaof 
school 



Subject /Grade 



Items prescribed in the course of study 



JAPAN (confd)> ' 
Application to Upper Secondary 



to 



y ' 



ERIC 



Physical (1) Mental and physical functions 

health School Education a) Functions of each physical organ and their co-ordinntion - ■ ' ^ 

^ ^ « (Health) b) Tj;he cerebrum and mental ftinctions 

(From 198?). Grades 11-12 ^ c^ faesires/ and their fulfilment and control 

' d) Mental-physical relationship ' . * ^ 

; T V . . . « (2) Health and the envlroimient , 

. , a) Civilized society and health ' :V 

; ; » ' b) Health problem' due to the pollution of the natural env^^ 

, . , / c)Hannony .betwe\in health and the natural environmenta l''' '^ 

• ^ (3) Occupations and health • ' ^ 

a) Occupational diseases and labour disasters 

T r : ' b) Maintenance of safety and hygiene Jn t^^^ 

I ^ ■ -^^ p) Rehabilitation 

/ V r " ' ^ (4y HealJh of the group . 

' ■ ' ' . a) Healtliy family life ,^ 

- b) National health standard 

" .s . / • ? c) Public health Mivities, and health and medical care system' 

^ V ' ' ' • • " " • " ' " ' * " ' ' ' " - ■ - ^— ^ — -TT— ■ ~ — 

Home^naking v (1) ' Mental and pliysical d ; ■ pf^- 

(nurture) 4?;;^^^ ./ 
Gcade 9 "'^b) ^o kh8w and emotional skills, and sociability 

X2) The foUowing poirits'm respect of 
1^ V a) to examine ways of selection md the Avearin'g of cloA^ 

■ ; b) To 6e able to make infant clothe 
. c) To be able to prepare one day* menus for infants .-- -^ 

' V , ^yTobe able to pre[par^ . 
. \ . ' e) To examine the necessity to help infants develop living habits in regard to clothes and 

/ (3) To examine the relationship between the growth of an infant and liis environment 



AppliQatiori td 
health 

J 



Lower Secondary 
' School > 



meal 



1.0 9 




(ft 

f 



hi 

Of) 



JAPAN (confa) 
Application to ■, 
nutrition 



Application to 
nutrition 



Lower Secondary Home-making (1) To undoratand the nutrition of youths and menus of dall^njqals 

School (Pood ) (2) The foUowlna points In respect of the charactorlstfcs of food (jncl Us Boleot(op / 

Grade? a) To know the nutrltlonnl characteristics of food 



\ . M ^ b) To know tho characteristics of rlco/flsh, mot\t, vegetables jfeit and ilwto^ 

o) To be able to distlngulsli the quality of grains, perlsluiblejfand otliorp ^^T^^^^. V''!^'^^^^^^ 

dp 9 (1) To understand the nutrition needed by an adult, and to be able to preparo^i^^^ '"^ ^ 



Science 



cje^t . ( No item of direct relevance to .nutrlilbn ) 



I 



Science 



Na,%mi.of dlrectfrq^^^ to nutrition) ^ ;» 



Upper Secondary Home-ri)aWng ( 1 ) Functions of nUtrierit s 
School (Food I) ' a) Caloijle metabolism 



(Until 1982) 



a) Calorie metaDousm r ; ' * " d) Kinds of proteins and theirjmetabolism 

b) Kinds of carbohydrates and their » e) Kinds of inorganic substances and tlielr physiological 
metabolism functions .. %^ 

c) Kinds of fats and their metabolism f) Kinds of Vitamins and their physiological flmctions 

(2) Digestion and absorption * ' / • 

a) Appetite ' c) Absorption and waste discharge 

b) Digestion and digestive enzymes d) Rate of digestion and absorption 

(3) Computation of amounts of necessary nutrients ;v *^ v6 ^: ; ■ 

a) Calories ■ . c) Inorganic substances \^^ ',^^ ^ 

b) Proteins d)Vitandns . o . 

(4) Special nutntiori , ' . 
a);Nutrition for^mgpmit^^^ 

b5 Nutrition foi^mS^t^im'^^^ d) Nutrition for aged people 

children 

(5) Processed food . 

a) Livestock products ^ 

b) Agricultural products 



c) Marine products 

d) Other processed food 



V,' 



...yoW.. 



Subject /Grade 



Items profioribeil in the <3ouri»jt^lw^^ 



X 



JAPAN (contM) \. V V ^ : 

Appltofttlon to Uppor Wcotulaiy ' (6) FomKsnnltatlon 
, , ..^ nutrition School • ( Fopd I ) a) Pood polsonlOB' ' . . 

(cont'd) b) Rottenness 

. (Until 1982) c) Food additives , 

(7) Menus 

' (8) Cooking 

' ' (9) Pood expenses in family life 



(0 Onktly transmitted diseoses 
e) Food snnUation inspection 



. Upper Secondary Home-making (1) Designing of homo life and a' family^ 

School (General (2) Clotliing and Its production/ 

' (From 1982) (3) Formation of eating habits and cooking 6) Home-prqjocts and tolly cjlubs in school J 



4]^Houseandit8manogoment,, v 
5) Maternity health and nurtuj* o? Infants ] ^ • ^ 



uJ . v Application to Lower Secondary ; Science 
a^cvilture " School , — — 



(No item of direct relevance to agriculture) ' ' " iSl^r^*?*?^^^ 



aiion 




Home-making (]) To be able to develop a plan for crop cultivation 

(Cultivation) ^2) The following points in respect of the environment suitable for crop cultivation and Jti 

<}rades 8-9 ' ' a) To understand the relation between the growth of crops and its environmental com" 
» ' b) To understand the relation between the growth of crops and soil and'fertillzejra t^, 




, (3) The following points in respect*of the ctdtlvation of crops with adjustment of the environment 

a) To be able to implement proper managerial work in accordance with, the growing process of crops 

b) To be able to prevent and eliminate properly diseases and blight of crops ^. ' 

c) To be able to grow flowers or vegetables with adjustm|nt of the environment^ch as maintaining > 
,/warmth and temperature ^con trol V ' . 

M) .To examine the relation between cultivation and life 



8 



Upper Secondary, ^Science and - T^^^V^^^^ general course, there is no item concerned with agri^ture. In the agriculture course, • * ' 

'School " all.cither ^ /^plvagriculture is tau^t as its special 
-m'^'^"'.- subjects ''v ■ • ^ '■■ .V "i"^ ' 0. ■ 



CO 



' ' Area bf concern Cdncepts / Prinoiplea -Jn syllftbua Practical experiencea.for Btudents 



TeachlnB strategies / 
methodoloRie^ 



Intellectual akills 



MALAT?§IA 

Environmental 
aspects: V 
^^-Soflas^a habitat 



Interdependence . 
: of living organ- 
idhs with the'' 
4^ . environment , 



Air pollution 

2. Molecular and . 
. genetic aspects 



ISS 
V 



gtrnqture of soil, organisms living ' 
in soil, food rclatlondiips within 
the soil community ^ / 



a) Concept of a habitat . Diversify 

* of habitats and uneven distribu- 
tion. Survival factor, Colpniza- 
. tion competition and succession 

b) /Distribution of organisms 
inapond . 

ALTERNATIVE- 

c) Uneven distributioS of a 
Beiukar 



^ffects of pollution 



LC 



Gas exchanges in ceDs; Respiratory 
mechanics. Respiration and pro- 
. duction of heat. Chemical energy 
obtained from the oxidation of 
sugars. * 

Tracing the path of carbbn from 
carbpndioxide - 



Experiments on comparisoi), acidr 
idr, water. t 
. Extraction of sqil. organisms from dry- 
ing soil by use of lamp. Extraction of 
partially aquatic a^iimals (A Baerman 
ftinnel) . ' , ^ ' • , 

. Examining the 8urface3)f a tree. 
Qualitative and quantitative estima- 
tions. Method of sampling. (Yellowish 
green, light green and dark green)r 

Field trip. Survey of pond. Taking , 
light readings, acidity of water, tem- 
peratum. Collecting' aquatic organ- 
isms using a plankton net . ^ 
Study of environmental feature?. 
Factors affecting distribution 

Practical procedure. Measurement 
of oxygen and air. (Jrtube rrtethx)d) V 

Practical experiments on yeast suspen- 
sion mixed with 10 per cent gluc()se^\^ 
solution. Recording and observation. 
Observation of respiratory surfaces of 
small animals / 




ation, deductions and 
ission. Influence of fac- 
tors such as illun^ation, 
energy, air and temperature. 
.Identification pf animals and 
numbers extracted . . 

Class.s^udy, observation, 
inference and discussion 



Able to understand the inter^^J 
relationships in a community . 
^il is made uj^f organic and 
mineral components. Presence 
of ^il fauna. Understanding of 
the refationship an d distribution 
of food. Variety of animals 
Be jble to measure^d account 
. for the hypothesis for uneven- • 
ness of distribution . Survival in 
moderately moisi conditions 



^ where ^lumination is moderate 
Conservation principles are 



•7 ■ 

Practical'pro'cedure. Working . . . . 

in groujps at different statioqs/maiiSaifiedv Correlation and 
Random sampling^and record- ideas of food chain and food ' 
ing. Inference and discussion web. Succession 
' ; safne as abov^ ' Discussion on dispersal 

/ ' - Colonization and adaptive 



•■/, 



Practical^ observation and 
.inference. Local case studies 
and reading. Assignment on 
other forms of pollution 

Experiment, demonstration 
and discussion. Discussion 
on mechanism of breathing. 



features in relation 

Awareness of tKe serious effects 
of pollutants on humans, other 
animals and plants 

Understanding of cells and the 
respiratory systems. Knowledge 
of hov/ energy produced.is used 



Qass study on respiration and to do mechanical work. ATP 
the production of heat mecha- and energy on 14 C. labelled 



nical energy, ATP (Reading) 



■ ■/■ 



glucose and tracing the path of 
carbon 



,: In^syUabus 



« , ' c L a Teaching strategies/ 

Practical experiences for students ^^pthodolpgles 




Developing values 
InteUectiMol^gkiUs 



, — : — ' —7 Ti — ^* 

Grovrth ,1:> fljnveitJgateim^ 
. ./•: " . • igjrowtlitfiianimJJ^ 
[Growth of 'tiijB\v^^ 



. *'> * . • 1 ^^^P^i^Sp^^ growth. 



ro 



Reproduction ' c Role oVertilization in seVjjd 
^nd developmeilt!!!- reprodHction. 

. gan3^<iienesis 



J 



3. Health, nutrition 
- and agricultural 
' aspects: 

Organs • 



Working of the lungs ar^cial 
respiration 



The woiking of the human 
digestive system. 



Practical work, Growing poljits" 
in plants. Observation of a 
stiimpoCatree j [ 7. 

■ J-' ■■■■ • -i '.^^ 

G^diyision observed in cells 

if^ot tip . (Prgctical) 
•^(Using acets-orcein stains!) ^ 
'^Ohkerving stagey of mitosis'* 

(' . . ■« ■ . . ' , ■ \ \ 

Introduction, to sexual tepro- ' 
duction. (DTscussion) 
iPractical observations from 
I the eggs of ftog or toadi 
^Life cycle the ho^se fly 
fEractical procedifre) ; . 
Examination of locust tests. 
Stages of Meiosis (Class study). 
Variation. Similarities and 
diffetences^^in finger prints. 
(Practical). I^eritance of sex 



Patterns of grov^th in^trees. 
(Rbading) > " 
Patterns ojf growth fri 
animals (reading) 

^Ob^rvation and recording 
and identifying different 
stages of mitosis ^ ^ 



Ho)v to' measure grow;th? . 
Able to ii^terpret grpwth^p^rve? ^ 



Vlilos 



\ Discussion, practical^ bbser- 
i yation and answering quef 
I tions. Material of inheri- 
tance (Readinj^ , 
Explanation ana* discussion 
Inheritance of physical traits 
; (Class study) / 



Process of nuclear division. Mitosis is 
a non-reductiond division in wWch v 
the daugiiter cells acquire»the same 

Enplement of chromosomes as the 
derstanqmg of sexual reproduction, 
i ways o^breeding (general understand- 
iing). Internal and external fertilization 



7- 



Awareness of th6 djnilariges ^d differ- 
^ ences that occur in living things. How 
4 these variations arise and ihe^^ import- 
ance in life. Sex determination and ; 
Y^hromosorries J . . - 




Observations and diSQUSsions, 
Use of diagrams and models. 
Practical experiment measur- 



Route taken in^by inhaled air 
(Class study). How the chest 
' volume is increased (Class 

study). Action of the diaphragm ing exhaled air . 
Experiments on testing the effect Studying human digestion 
' 6f saliva on stafch^soiution. The ^^scusdon, charts and models action of enzymes 
gut wall as a barrier: (Practical ""^^ ! ^ ^ 



Knowledge of respiriatory mechanisms 
of large animals 



Understand tiie digestive systems and 



.« J "i ■ 
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7 j9|i«ah«i(cqnt'd) 



H(j)W ahbnols food i 
• Typos oCbeth:- 



* . 00 *^ 



Transport system Whir dd animals need a transport 
\l inmammals ^ syjttem.' The lisei of physical . 
■ • : V • ' . principles to interpret mecha- v 

i. *^ . * * ; . . . nisms in living organisms, 

* ♦ •Structure is related to function 



"1 no 
J. ^ 



Smoking and 
healthy 

Food and life 



The eye, ear and the .nervous 
system. 



Diseases and lungs . 

' "1 ■■■ ■ ■■ 

Kiiids of food. Balance diet, 
^ prot>lems of a balanced diet, 
Eating the ri^t kind of food . 



using, VlsKlng tubing, isugar . , ' " • 

and sthrch solution), bissec- M . ' . 
tlon of a small nvammar « ■ * * * ,J ' \ 

Derititlon, Examination pf Observation, discuBsi^ns; Stnioture^'cltisliincatlo^ Into doo^ 
the cockrbQch's feecj'ing appa- Diagrams and n^odels ; arid permim^nt teetli . ' ri- 

,ratus(PracUcalprp9edure)./ ■ ,. : \ ^ ' \ ; . 

Fluoride and tooth ^lecay i * ' ' ^ ^ ' ,/ ^- ' g^^^ 

^|(Class study) • -"^^ ♦ ' ' ' .>■,'■ /-^^ -y. -i "S* ^- ' . 

Watcl^g blood systems'in Practlcd experiments. Deters Understanding^^^^^ ■ * " 

action. (PracticaJ procedure); niining and identifying, the ' mah^^^ . , 

Freshwater 8hrimps,.;Ca^ vessels involved, th^eart. Knowledge of the circula-^ , 

tadpole/ v';'^ ' * Diagrams. Discussion,^ tiotfsystem .: ^ > '' ''V "j/ 

'Vessels and their functtons. ' : / J ' 1 \ -v : /.V r ; v . % |* . 

jWhat is.blood? (Practical). 4 'V • Z. • . ' \ «- . : " ' ' \ 

Examination of mamriialism o i ' • ' - ' . V : \ " ^ - V 

blood. Circulation. !The heart . " ^ M • ^ ^ ' ; : ' 

(Class sttidy). The lymphatic; • * - J , : ^ 

system. V/ . * ' < ■ . ■ ■ ■ / ' - ' .""^ 

Structure of the eye (Practical Obsemtioni questid^^^ 'Understand stnicture artffpnctions.^ 

prociedure u^sing goat's eyes, answers and discission. ^ v 

ears.. . . The reflex acticwt. Use of models and diagrams ' ' / ^ . - - ^ 

■'Nervoiis'systemV' ' " - ''"^^r''].""^' ■ '." - ' ■ •■^■•"v: 

^ . . V . a Awareness towards lun]g'cancer ' ' ^ . ^ / 

\ ^ *^ ^ , . ' ' * 

T^sts fbtstarch^teducL^^^ j Importance of fiapd. i^^ / 

non-reducing sugars, fats and Background rtong to . v^gs ' ' ' ^ ■ ■ 

proteins. Dichlorophenol-r cixarts, tables- ^ /! " ' ' . - ».'^ ^ -^^>tti* 

indophenol(D(jPIP)testfo^ - ^ ^ . v. 

ascorbic acid ; j * : : A 



"1 

'.\\ . 



' Area of' concern CoAccrptR/Prtnclplea in syllabus ' 



MALAYSIA (conf(l) ' 
MiorobcH and man > Preiience of n^lpro-orgnhisms 



: to 

AD 



\ . \ 



Praqtloal eHpQrkQoes for studonts 



TenchinB8trniegle»/ 
methodolopleg 



Doveioplng v^Umj 
InteHeotuol skills 



The spread ofdisease by 
mo8q|i|toe8 , 

f^lant nutrition Syntheitis olUcarbohydratisa 



Minerals in soil needed for ^ ' 
healthy plant growth 



Effects of soil erosion, import- 
V ^ce pf cohservation 



Water as a trctns- ' , ' Maintaining a balance in ten/ss- 

V. |)orting. medium < terial^toits. ^ t 

\ mplknts . Two*^>M^ 

- ' :Plant belfea^u^^ of plants to stimuli\ 

\ Plant. hormones* Nastic 



Are there baotoria on ourf^ 
bodies and In our food? ' i> 
(I'raotloal procedure); Test- 
l"ng milk fpr freshness, (Jjrowth 
of mould O^rnctlcal procedure), 
Effect of ponidllln on Bacillus 
mMlls, yseofHllsinfoctants 
'(Prqctlcdlj * 



Plants, animals and carbon- 
dioxide. (Practical .procedure 
using bicarbonate' indicator) 

Growth in different condition^ 
(Practical procedure")! 

Investigating the growth of 
maize in culture solution/ 
(Practical procedure) 

Soil profiles 

Colonizatioji^f soil film. 
(Practical^rocedure). (Using 
moistxellopliane covered slides) 

^Smnining root, tips practical 
procedure). Investigating the 

c upward flow in a stem (Pjacti- 
cal).*Examiningia view from 
a stem^ractical procedure) 

baplants respond? (Practical) 
Responses in roots (Practical 
procedure)* Nastic mc|vem^nt 
(Practical procedure) 



, PruoHcid experiments obser- 
vations and Inference, pia- 
,cu88ion. Reading material 




Discussion on cjiarts showing 
the Hfe-history of Plasmodium 

Discussion on carbon tlioXido 
exchange V 

■ . * » 
Ions as plant food 

The plant cell - a storehouse 
.brhms. Discussion 



Discussion on soil conserva- 
tion, crop rotation, circxila- 
tion of nutrients (Nitrogen). 
Soil bacteria. Harmful and 
useful prganijuns in t^e soijl 

Experimentation, observa? 
tlon and discussion ! 



Observation, questions and 
answers. Discussion on the 
role of plant hormones 



Prevention of dlfieaSe. Stressing prob- 
bloms relating to the maintenance of 
hu|f)\an health, Prevention and eure of 
diseases* Ujiderstanding of body's re* 
^aotipn to Infection i 

K' - • ■ , ■- 

Awareness to ways and means ofcont 
' trolling the spread of^the disease, ^ 

The essentials for plant nutrition and 
its impqrtanco for normal healthy ^ \ 
plant growth . 



f ': " ■ ■ . . 

To understand the effects of soil ero- 
sion, the ii^portance of soil conserva- . • 
tion. ' Influence oYsoil organisms. 
Importance of crop rotation and * 
ilitrogea cycle \ . 

Understanding traixsport in plants. ^ 
iStructure related to\ function. Under- 
standing of the distihct roles of xylem 
and phloem^ ' 

To assemble a few simpk experiments 
which will introduce the idea of trop- 
ism. Plant hormones as a means of 
integration :^ * :^ 
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I 
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1 
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Area of llicoTn Cdncgptg/Prlnolpleilniiyliah^ Prfloticftiexperlencesforrt^^^^ ^ '^Stllgjlfff 



MALAYSIA <cpnt'd) \ ^ ; '^v 

Pawslton ■■ '' ■ Plftnts purasitlo on other plants An sniiml painsite oh « plant. Observation of sppolmens, UnderstamlinB Of paraslte-lost , 
Parasites which kill hosts \ (l'r«otloal procedure) (Lacly'g questions mul-answers. ; relBtionship, UmlerstamlinBol 
"Control of OQCoa pests, nagworms , Onger attaoketl hy the larvae Discussion 

on oil palms \/i'(«ickf/flft/fl, amoth), SymbiO' , 

«|»(Pr80tloal study) ' 



niologloal controls 



,\' 



biological control; In inltable con^ 
ditlons, a parasite on predator 
which kills Us host or prey can be 
used ns a biological control 



H 
o 



\ 

\ 
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lUology (^\»vri(:Mlwm of the Ministry 



of KduPfttion ami C\\\t\m\ High School adjure 11 
her's Qm\p)\ t-lvina thingii iW\x ^uvmmmwt 

^-.^-^ ^ — — " ~~~~ 



Am of ponp^ni 



I.' lUinjnn^ioology'mul 

m\m\^ of 
ijuvlroiuiwut 

Urn and hl^ role In 
the enyironiDoiU 




ID 



ConP^pU/ Principles In m\ or syll^lnis 
01 oHier instrucUnn^l nmteiittU 



1 , Slmlylng our environn^Qnti 

a) population luul iioiunnuilty of 
ovpnianui 

b) (I^Jllnltlon of an j^cosyHt^iu 

q) r^lAtionshlilsi of oibiuiUuih In tut 
, eeosystem . - 
il) othar ioh\tiou»hlpii In nn ^cofty^tt^ni 
e) the^flaw of enm^y ftiul uwte^^ 

tliQ Qooayatom 
0 chomlcal cycloa In tho onvlionnienr' 
g) tho How ofeneigy ami materials In 

the corn*ponnut Hold 

2. Sonio activities of man In tho onvlvon- 
nientl 

a) Improper waste disposal 

b) ohomlcals to kill hisocts 

c) dirty air 

d) improper logging 

c) increase of Filipino population 



V 



Pi^ptip^l PKperi^upa^ for MudmUi* 



L Outdoor a^tivUy Wldoliiijf}IUil^8 mmy 



of qomponelits of ei^^^jitrtViii iiiul t^nl 
Itjytlon of aptiiJiuiiJns, l^lluh^ilpi^ 
flaB(?lhd0s 
2/Wlcro8COj)lu study of organ(illns In 

th^ laboratory 
3t Interpretation of vl»ual.i and pIctoilaU 
■ on: ' ^ ' ■■■ 

a) habitat, population, connnunltles 
()) relationship of organlwns In an 
* eciosystom 
^ 0) the flow of energy jnul matovlals ' , 
In the ecosystem 

4. Reports on life history of hosl-paraalto 
rolutioushlp . 

5. Relate experloncos itUhe use of fertil- 
ization/manures In plant cultivation 

6. Discussion on proper conservation 
measures 

7. Survey the type and extent of poUu- . 
tion in their communities and measures 
taken by local officials to check pollution 

8. Invite resource persons to talk on local 
problems - 

9. Conduct trips to national parks 



Dm of mU\(^ j^itualidns, hurodu^^e oons^iva^ 
tlon prinolpWa, l^., wvold ovtir oollaotlon 

l oglmd Inletpr^latlon of visuals, r^levanoi) of 
piatui*)8 

DlNsegtlou of llwaellates and us^ pf nijoroscope 
Ability to do survey woik on components of 
ecosysten) - » 
DecUlon-making ic^proper i1uumgon\i?nt of 
hunum atul tuttural resources 
Appveclatin^n of beautll\d parks, liealthy plants 
Awareness of local Issues 

Ability to make survey, gather reading nuiter* 
lals, gather pesticide/herbicide labels for dis* 
play In class . : 

Ability to follow Instructions during .simula- 
tion games - 
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Area of concern Concepts /Principles in text or syllabus 
, > 7 ^ , or other instnicti^i^rf materials 



Practical ex'p^ehces fpr students 



Develcming values /Intellectual skills 

.. 'ml: - . ■ 



PHILUPPINES (cont'd) 



.ural community 



The continuity of 
life 



in. 



1 . Reproduction ih liviitg things 

a) importance/kinds of reproduction 

b) Asexual reproduction in' plants 

2/ .Transmission of characters ^ 
application of, genetics^, 



ERIC - 



Community health, 
hygiene and nutrition 
llie functioning ^ 

.>^]i^ganism ^-^ 



1 . life activities of living organisms 

a) food is yie source of energy 

b) digestion of food in man 

c) energy in food 



«* . 

10. Gather reading materials from-the, 
,*lS[ational PoUution Commisd^ 

1 1 . Secure and bring to 'class labelst)f 
common i^sticides and herbicides * 

12. Use of ciirrent related articles from 
journals and magazines 

13. Mini-censuson community population 

14. Discussion on wise management aftd 
efdcient utilization of natural and 
human resources 

15. Simulation games on **How can a 
Filipino conserve his enyironment ? " 

1 . Dissect/oh of potato into pieces and 
planted in pots 

2. Relate experiences on vegetative pro* 
pagation of plants they have cultivated 

3. Gather information on selective breed- 
ing in plants and animals, froni maga- 

' zines, journals and newspapers 

4. Interview fesource persons like agricul- 
turists anid veterinari^u^^^ 

5. Present'SStistics on nee production 
done at the IRRI ' 

6. Discussion on application of genetics 

in selective breeding to food production 

, 1. Discussion of basic food groups based 
on chart obtained from Food and 
Nutrition Research Institute 



Use of real life situations in explaining the 
concept 

Ability to ask relevant questions from 
resource persons , 

Ability to interpret statistical data 

Decision-making on what plants to propagate 
for increased food production 



Awarenessof proper food nutrition 
Evaluation food intake of the individual 



Area of concern 



/ Con(apts/ Principles in t^^ 
^ fe other instructional materials 



I^acticatexperiences for students 



y Developing values / Intellectual skills 



PHILIPPINES J[fiorft'd) ^ • V ^ 

Man and his role in ^2. Some activities of man in the environment^^. Report on different vitamins and their 

3. Improper disposal of waste and its effect 
on conunuriity hygiene ^ 



the envirbnmeni M 



i 

iff 



/ 



1 



-■ / 



IV* Skill development 1 , How scientists work 

, Uving things: a) working like a scientist 

' plants and animals ^^^ ^ b) characteristics of an experiment 




0\0 



effect on living organisms 

3. Invite resource pwsons from local 
health centre to talk abqut importance 
of proper nutrition 

4. Laboratory activity on '*What do foods 
contain?" * , 

, 5 . Class survey on " Foods I have eaten 
today." 

6. Activity on iodine test fof starch, 
action of bile on fats . 

7. Discussion on digestiye process 

8. Computation of total calorie require- 
ment in a day 

9. Collect press clippings and other printed 
matter on water pollution and diseases 
caused by ^water contaminattion 

10. Refport on readings done by students 

1 1 . Discussion on how wastes dumped into 
rivers afifect living organisms 

12. Discussion on the different diseases 
caused by contaminated water such as ' 
dysentery, typhoid, cholera and'para- 
sitic infection; the rol&of insects like 
flies, mosquitoes and cockroaches in 
the spread of diseases 

1 . Investigation of the growth of mango 
seeds 



Following experimental procedure 
The use of^metric system 
Awareness on proper waste disposal 



Identifying / stating problem 
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AieaioKconcem ■ : ' . ' Con?epW ^les in text or^^ 

' :--^::<-f:'':^ : or other inCTructional materials 



PHnlffPINES (cont'd) ' 



Practical experience&for students 



Developing values/ Intellectual sicills 



'1 



Use and cpiiseivation, 1 . Some aitivities of man in the environ- 



of natural resources 

Man and his^le in 
the environment 



ment: . ' 

a) improper dlspo^ of waste 

b) chemicals to kill insects . 

c) dirty jiir 

d) ii^proper Ipgging ^ 

e) increase of FiKpino population 

f) how canyi^ijipino conseirve his 

environment 

1 . ^ . 



VI. International under- 
standing 



:04- 



1. History 6f science 

2 . Biological researches and biographical 
sketches of scientists ^ 

3 . Experiments to^mon^ate biolo^caf 
principles, i.e., Mend^, Darwin, etc. 



2.iDiscussion based on the activity 
J 3] Demonstration on how average length 
of tl^e root is measured and computed 

4. pi^qission on metflods and nature of 
science , qualities of a scientist 

5. Reading assignments on wOrkof TF. Redi 

6. I>esign experiments based on a few ^ * 
sitiiations, application of what was ^ * 

" learned about k;ientific process * 

1. Simulation games ^ 

2. Discussion on concepts and practical 
appiicalibn " ' 

3. Outdoor activity/ field/trip ' 

4. Diagram cycles in the environmeht; 
* examples of fopd chain / food web 

5. Invite resource persons 

%. Suivey on how -wste is disposed ^ 
7: Relat^experiences on nse'of pesticides 
^ in farms * *' 

8. Mini-census on population of commu- 
nity ' 

, 1 . Class discussion on scientific work / 
scientific discoveries . 

2. Contest or quiz show r 

3. Reading assignmentis 



Following procedure in setting up an experi- 
irtent ^ 

Observation with some degree of accuracy 
Recording observations 

Measuring in the metric system 

'■■_,,,•,*,» ■■■■ • . . . ■ 
Computing /tabulating observations -^-r'--:-—- 

Interpietihg observations based on the ph)J)- 
lem of the . experiment * . * . 

Application of concepts ^ 

Following instructions • ' w 

Appreciation for beauties of njiture * 

Awareness of environmental catastrophes , 

caused by^^ • » 

j^sing arrow diagramsin food chain /food^Web 

RelationdiijiJ^itfi resource persons and com- 
muijity members . , • ■ . 

Awareness on the limits\or use'of.pesticidds 
Relate effect of oyer popvdafion to available 
natural resources ^ . ^ 

■. • • _ ■■ . ■ 

' • : • 

Gathering correct information 
Appreciation for the work of others 



t 
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Area of cohcfcm* 



jConcepts /Piinciples in text or syllabus 
or other instructiotial materials 



Practical experiences for students 




PHILIPPINES (cont'd) 



VII. Envifonmefltal pollution 
and control 

7 Man and Kis. role in the 
environment 



1& ^mTfunction^ 



^fu 

onanism j 

Man and his role in 
the environment 



I. Some activities of 
. a) man in the environment 

b) improper disposal Qf vgste 

c) chemicals to kill infectV 

d) dirty air y 

e) how cai\^a Jrilipino coii^rve* 
, his environment : ' 

1 . Living organl^ns need food 

a) li^t and photosynthesis ■ ' j 

b) ^aW materials needed in photo- 
^tbesi^ V 

c) the products of phptosynthesis 

2. life activities of living organisms 

a) food is the source of energy ^ 

b) energy in food . . * 

3. Staying bur environment 

a) MlQ^f ener^ and materials 

b) chemiqal c)^les 



DC.. Genetic aspects 
' { The continuity 



of Ufe« 



\ 
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Tfan'siftission of characters 
a) variation in man 
by€xperiment$ of Mendel , » 
5 /phenotype * 
/fecessive trait 
^) hybrid, aUeles, and other terms 

genetics 
f) carriers of hereditary traits 



^1. Text/eading * 

2. Simulation^ames and tole playing . 
'^3. Case studies on activities of man in 
the community .> 

4. Community programmes to niiniifiize 
IgJJft community problems in the 
environment . \ A 

1 . ,libwatbry experiments 

2. Qass discussion ^ 

3. Microscopic study of leaves ' ■ 
.4. Reading assignments r 

5. Research on recomme nded daily 
requirement ' ^ , ' \ 

6. » Class discussiocfi^use of food, nutrients 

found in foodie fu^tion of each nutrient 

7. Computation of total calorie requirement- 
in a d ay 

8. Class discussiQjnLon total calorie require- 
A^ent, factors to determine total calorie 

! ^ requirement 

9. Cl4ss discussion on flow of energy an^d 
materials in the ecosystem and chemical 
cycles ' v 

1. Mini-Sllirvey of physicd traits of mem-^ 
: • bers of class - 
' . 2. Make faniily survey of family traits 
' 3. Exercise on fingerprint pattern 
4. Diagrams and symbols of phenotype/ ^ 
. genotype . • 

. 5. Diagram of cell/chromosonies/D'NA 



Developing values /intellectual skills 

' 7 ^^ '^ 

Following instructions 
Preparing case studies. ' 
Awareness of coi^unity problems * # 
Understanding of community problems and 
doing something to miiiimize/solve the : t / 
^problems ^ \>jL 

' . ^ ■'In. 
Understand work of scientists 

Manipulating the nucroscope 1^ 

Awarene^ of correct food requirement 



Computation uang metric system 




Appreciation of the science of genetics ^ 
Awareness of own traits - 
Relate heredity with enWr^nment in the 
development of orgajj^jsn^ 
Decision-making on what h important in the, 
. development of an organism, heredity or / 
environment , * 




Developing values / Intellectual skills 



' PHIUPPINES (^ontM)r 



g) irieiosisand the transfer of traits 
, h) niimber of chromosomes * 
i ) sex' determination 
j ) changes in the gene : 
k) appliqations of genetics 
' 1 ) heredity and the environment 
m ) patterns of inheritance in man 



6! Collect clippings on news items on Selective' 
^ breeding applied to plants and animali, ^ 
tacked in bulletin boards 

7. Collection of handouts or pamphlets as basis 
for class discussion 

8. Debate on: "What is important in develop- 
ment of an organism — heredity or environ- 
ment?" ' » . 
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Biology, Gurricidum of a Spedal Science .ffi 
(Reference: Course Guide of Quezon City Science High School) 



Area of concern 



Concepts / Principles in text or syllabus 
or other instructional materials 



Practical experiences for students 



Developing values / Intellectualvskills 



PfflLIPPINES 

I. Humii ecology and 
aspects of the 
environment 

(Bio -Level 1) 



H 



n. Rural conunumty 
(Bio - Level 1) 



1 . The many kinds of living thingi 

a) environment causes diversity 
. in living things 

b) living things tend to -adapt to 
their environment , 

2. Population, community; ecosystem 
a) animals and man have structures 

in their cells that generate energy 
needed to support their body 

functions 

. \ ■ ■ 

3. >Biology as a solution to man-made 

problems 

a) alternative food sources from 
the environment 

b) ecological balance and imbalance 

c) pest control ^ 

d) scientific farming 

e) marine ecosystem, Coral and 
mangrove 

£) algae fanning 

1. Biology as a solution to man-made 

problems 
" a) pesf control 

- b) asexual reproduction in plants 
for food production 

c) alternative food sources from 
the envirorunent 

d) scientific farming 



Lectures of resource persons 
Film showing _ . 
' Class*discussion 



Laboratory work 
Gass discussion 



Nature studies 
Field trips 

Laboratory experiments 
Lectures of resource persons 
Practicum 



Nature studies 
Specimens collection 
Field trips 

Laboratory experiments 
Invite resource persons 
Individual research 
Class discussion 
Practicum 



Awareness of presence of living things and 
their adaptations in the environment 



Ability to relate structure-function relation 
ship , 



Ability to do in-depth studies on specific 
topics using various resources 
Relate, understand and evaluate the role of 
biology in solving man-made problems 



Relate, understand and evaluate the role of 
biology as a solution to man-made problems 
in the community 

Use of real-life situations in explaining 
concepts / 

Ability to ask relevant questions from , . 
resource persons 
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Area of concern ' 



Concepts / Prihciples in text or syllabus 
or other instructional materials 



Practical experiences for^Uj 




PHILIPPINES (cont'd) 

III. Community health, 
hygiene and nutrition 
03io~ Level 1) 



00 



IV. SkUl development 
(Bio- Level!) 



OHO 

JL 



e) piadne eco^stem, coral and mangrove 

f) algae farming 

1 . Nutritional requirements of animals 
and m£gi * ' 

a) food from green plants 

b) food requirements for grpwth, 
maintenance of life 



2. Organ' system 

a) structures for waste disposal ^ 

b) the human kidneys . — ..^.^ 

c) gas exchange and food intake 

d) living organisms and man react to 
environmental changes 

e) effects of nicotine, alcohol, drugs 

1. The microscope 

a) parts and use of the microscope 

b) cutting and mounting specimens to be 
examined under the microscope 

2. The scientific process stating problems, 
hypothesis, observing and data-gathering, 
analysis of data, predicting, and general- 
izing 

3. Origin of livjjig cell structure and function 
• of cells 

4. The many kinds of living things 

a) hierarchical levels of classification 

b) Linnaean system of grouping 



Graphic models • 
Charts and visual aids 
Laboratory experiments 
Research analysis 
Class-discussion 
Food preservation 
Field study 
Energy diagrams 

Models * 

Charts and visual aids 
Class discussion 
Laboratory studies 
Case stxidies 



Laboratory work 
Class discussion 
Research work 

Laboratory activities 



Laboratory activities 
Models, visual aids 
Laboratory activities 
Class discussion 
Reading assigimients 



■ — ~ — ' ' — ' — /\ — — to 

Developing Values / Intellectual skills • o* 



Awareness of structures present in living 
ofganisms , ^;^ v^^r^v 
Awareness of prdper waste disposal v 
Awareness of effect of nicotine, alcohol and 
drugs on th^ organ-system' - 



r4 



. i ■ ^ — ^ 

Degia^on making on choice^ plants to pro- ^ 

p agate for increased food**production 

Realize importance of plants ; . • g 

Awareness on propter food requirements of g-^' 

animals and man * §* 



Skill in using^the scientific process in finding 

solutions to pro1)lems • 

. •' . . * 

A\;jareness 6f existence of cells in different 
organisms* - • 

Use of hierarchical levels of classification 

Skills in writing scientific names; how to use ■'^^-O 

the taxonomic key 



Areas of concern 



Concepts /Principles in text or syllabus 
or other instructional materials 



Practical experiences for students 



Developing values / Intellectual skills 




PHILIPPINES (cont'd) 

V. Use and conservation of 
natural resources 



vn. 




International under, 
standing 

^io- Level 1) 



Environmental poQufion 
and control 



1 . Green plants, food making and its 
nutritional requirements 

a) consumers and green plants 

b) green plants as source of food 

c) nitrogen, phosphorus, potassium 
- and otherminerals are needed 

by plants 

: d),soil, water and air for plant growth 
and maintenance 

2. Biology as a som^gk to man-made 
problems 

a) alternative food sources from the 
environment 

b) ecological balance and imbalance 
. c) pest control 

d) scientific farming y, 
. e) marine ecosystem, coral and mangrove 

f) algae farming 

1 . Origin and diversity of life 
linnaean system of grouping many 
organisms 

b) Darwin's theory of natural selection 

2, Heredity and variation 
a) Griffith experiment 

• b) Mendelian genetics 

c) heredity in man 

1 / Waste dispbsal in living things 
2. Pest control 
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Field study 
Laboratory exercises 
Class-discussion, 
Practicum 



Nature studies 
Field trips 

Laboratory experiments 
Lectures of resource persons 
Practicimi 



Reading assignment 
Individual research 
Clas^iscussion 

LaboratoX exercises 
Research WMk . 
Class discussffin 



Research work 
Class discussion 
Field work 



A\yareness on the importance of green plants 
as food source; the factors affecting growth of 
plants 



Relate, evaluate and understand the role of 
biology in solving man-made problems 
Awareness of proper conservation measures 
to resources that have become imbalanced 



Gathering correct information from refer- 
ences 

Aj^preciation for the work of others 

Accurate repetition of experiments done by 
scienidst v 
Awareness and understanding of defects in 
man 

Awareness of proper methods of disposal 
of waste . 
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AiiBa of concern ' 



Concepts /Principles in text or syllabus 
or other instructional materials 



PHILIPPINES (contM) 



VnL MoleciJar aspects 
(Bio -Level 1) 



o 



DC. Genetic aspect 
(Bio -Level 2) 



3. .Food chain and pyramids 

a) role of green plants in pollution 
control 



L Producers and photosynthesis 

a) photQsynthetic process 

b) light needed in photosynthesis 

2. Cellular metaboliism . 

a) protein synthesis 

b) cellular respiration 

3. Nature of genetic material 

a) DNA,RNA 

b) DNA and transduction 

c) DN A, the genetic substance 

d) DNA selfK:opying process 

i. Genes and chromosomes 
a) chromosome structure 
^ b) mitosis and meiosis 
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2. Heredity and variation 

a) hybridization 

b) breeding experiments 

c) pedigree analysis 
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Practical experiences for students 



Developing values / Intellectual skills 



Interview resource persons 



Construct energy charts and 
pyramids 
Field study. 
Class discuidon ■ 

Laboratory work _ 
Class discussion . 



Awareness aiid understanding of environmen- 
tal pollution as a community problem, find- 
ing ways to control/minimize/solve pollution 
problems 

Awareness and understand the reason why 
we should plant trees 



Awareness of importance of plants 



Charts /visuals 
Laboratory work 
Gass discussion 
Class experiments 
Models and visuals 



Understand the process of cellular metabolism 



Understand the nature of genetic material 



Microscopic examination of 
chromosomes 



Exercises in hybridizatioh,plant 
breeding,pedigree analy^s 
^Mathematical computations/ 
research work 



Awareness on stages of chromosome move* 
. ment in cell division . 
Ability to differentiate mitotic and meiotic 
states ' 

Awareness of biological implications of 
mitosis ,ahd meiosis 

Awareness of findings in genetics with deyel- 
upment of new organisms 
Skills in analysis of pedigrees 



0 ;^' 



Area of concern 



Concept! /Principlos in text or syllabus Practical experiences for students 
or other instructional materials _^ — ____ 



Developing values / Intellectual skills 



PHILIPPINES (cont'd) 



d) improvement of food crops and Laboratory exercises on crossing- 
domestic animals by selective breeding over, test cross etc, 

e) dominant and recessive traits 

3. Heredity in man Interview resource persons 

a) sex-linked traits . 

b) holandric characters 

c) sex-influenced traits 

. d) genomes . 
e) polyploidy 

' f) LSP and heredity ^ 



Awareness of dominant, and recessive tniits 
Awareness of heredita^ch^racteristlcs in man^^ 
Awareness of role of nefedity and environ- 
ment in the development of organisms 
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Biology Curriculum of thq Philippi^ie Science High School 
(Reference; PSIIS syllabus for kience and mrtthematlcs^ 



.Aroa of concern 



Concepts /PrinciploVlh text or syllabus 
or othor Instnictlonnl mntorinls 



PractloQl oxporioncos for students 



Dovoloplng valuoa/ Intolloctunl skills 



PHILIPPINES 

h 



11. 



Human ecology and 
aspects of the environ- 
ment • 

Biology 1 

Diversity among 
living things 

Biology 2 ^ 
A. The Biosphere 



B. Distribution of 
living things 



Rural community 
Biology 4 
Communities 



1. Structural characteristics of organisms, 
^ including its habitat 

2, Econoiuio importance of organisms 



A 



L The web of life 

- components of a biotic community 

- interactions in abiotic community 

2. Individuals and population 

- population density 
determiners of population 
patterns of population growth and 
population cycles 

3. Conuhunities and ecosystems, compo- 
nents of the ecosystem 

4; Patterns of life in the microscopic world 

a) soil ecosystem 

b) human body as a biotic community. * 
i) roles of micro-organisms in the 

human body 
U) diseases: types, virulence, 
inununity resistance 

L The structure of a conmiu'nity 

2. The ecosystem 

3. Issues / problems in a community 



Laboratory Invostlgntlon of difforont 
organisms • 

Culturlng and Identifying organisms 

Hi 

- Laboratory exercises 
Use of audio-visual aids films, fllm 
strips, overhead projectors . 
Class discussion 
Field activities 



Independent study 
Laboratory /field activities 
Class reports / discussion 



Awaronossp approoiatlon and groutenuidorx 
standing of organisms existing in the environ- 
ment ' . 



Experience the wonderful sense of discovery 
through the investigatory method 
Practice In the processes of sclencQ^v. 
Create the desire for scientiflc research 
Awareness on the different patterns of life 

Awareness of . the existence of microscopic 
organisms in the human body 



Awareness of community problems 
Understand and evaluate the contributions of 
sciei\ce and technology to changes in the 
conrununity 



Acoa of concern 



Concopta/ Principles In text or Aytlabun 
or other Inatniotlonal materlftU 



PHILIPPINES (contM) 



HI. Community health , 
hygiene and nutrition 

Biology 2 

Distribution of living 
things 

Biology 3 
. Ultra structures 

Biology 4 

Bio-energetics and ' 
self-regulation ■ \^ 



1. Patterns of life in the mloroscoplo wor^d 
' a) roles of micro-organisms in the 

human body 
b) diseases, types, virulence, immunity 

resistance * " ' 



1. Organ*system of organisms, structures 
and functions 

1. Organ-systems of the body 

2. Ecology of microbes 
.3. Community problems 



IV. Skill development 
. Biology 1 

Nature of science 
microscppe 



Science as inquiry 

a) definition of scientific process 

b) stating scientific problem 

c) formulating hypothesis 




^ 



Praotlcol eHperiencQS for stiidents Devf^loplng vaUiefi / Inte1|apt\ial skllU 

■ , . . ^. \'' 
Audio-visual aids 

Short and porlodlotefts 
Models i , \\ 
Charts and iUustratlonsA 
Usoof reforencesi \\ 
Class discussion \ \ 

Laboratory invostigatlonsy 
Use of audio*visual materials, 
i.e. flhtis, film strips \ 



Laboratory activities ^ 
' Film showing 
Use of references 
Independent researches 
Laboratory / field activities 
Class reports / discussion 
Audio-visual aids 
Short and periodic tests 
Models 

Charts and illustrations 
Use of references 

Cla^s discussion \ Development of inquiry skills using scientific 

Laboratory investiga^iori PJ^ocess 

Actual handling and manipulation ; Choosing desired characteristics in keying out 
of microspope ■ ; . organisms . _ 

Construction of dichotomous key ^ 



Awareness on the roles of micro-organisms in 
the human body; various typos of common 
diseases, causative agents of common InfoC'^ 
tious diseases, their spread, prevention and 
treatment * 



Stimulate students interest in advanced topics 
in biology 

Awareness of structure-function relationship 
Awareness of community problems 
Understand and evaluate the contribution of 
science and technology to the changes in the 
community 

Awareness of cause and effect as well as 
knowledge oti preyeh^onof diseases affect- 
ing the organ-systems^ 



Area of concern 



. Cpnc^piii/Pri^^^^^^^^ In m\ or lyllftbiw 
or other Inatmotlonal mBteiiftU > 



VragtlQpl experiences for st\ulent« 



Developing n\\m / Intellectual nkllls 



PHIUPPINR8 (cont'd) 
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BioloHV 2 
The biosphere 



Biology 3 - 

Cellular organization 
and functions 



Biology 4 

Indepth source of. 
selected topics 



(I) designing simple experiment^ 

e) orgftnl^ation und interpretation of Utttft 

f) framing genernll^^Qtlons 

2, Mnnlpwlfttlon of migrosoope * 

a) types of microscope 

b) use of microscope 

o) mimipnlatlon and focus 

d) magnifying power ^ 

o) estimating sl?;es of mloroscopic objects 

3. Diversity among living things, const nio^ 
». tlon and use of dlohotomoua key 

1« Individuals and populations 

a) population density 

b) determiners of population 
o) patterns of p(^pulat Ion ' - 
d) growth arid population cycles 

1 . Biological tools and techniques 
* a) staining technique for living and 
fixed cells 

b) centrifugation 

c) micro manipulation 

d) autoradiography 

e) chemical, analysis ^ ' 

f) the microscope 

1. Bio-energetics 

2. Self-regulation 

3. Self-perpetuation: reproduction 

4. Self-perpetuation: adaptation 



nxerolse on Identification pf 
organisms 



Construction of growth curves^ and 
diagrams find graphs 



Laboratory activities 

Actual use of apparatus needed 



Independent researches on specific 
topics, especially related to those 
affected by science and technology 



Skills in construction and interpretation of 
curves, diagrams and graphs 



Skills using biological tools and techniques 



Applications of scientific process through 
individual investigation 

Awareness of techniques used by scientists / ^ 
technologists 



ERIC 



Am of oonQ^m 



ConQ9pU/Prili0ipl@ii in t@xl or f^M)m 
or othw indtniotional mMerlttla 



PIIIUPPINES (cont'd) 

V. Ui9 nnd Gonioivatl()ii 
of nttturnl rcsouroos 

ffloloRY 4, 

Selfperi)eUmtlon! 
ndaptotlon 



h Ecologioftl Interrelationships 

2, The ooosystem 

3, ResponalbllltlQ9 of n solentlst 



VI. Intomationnl undor^ 
atonUing 

BiolofliV 1 

Nature of science:-^ 
diversity of living 
things 

BioloRV 2 

Evolution of life 
processes 

Biology 4 

Self perpetuation: 
adaptation 



1, The world of wleuco 

2, Manipulation of niloroscopo 

- brief liiatory of development 

3, Diversity among living things 

- aliort history of clussincntion 



1 , Light as energy for life 
- historical background of 
photosynthesis 



1, The structure of societies 
' 2, Social adaptations 

3. The ecosystem 

4. Science and society 



yn. Environmental pollution 1 , Extensive use of pestici^Jes and 
O ^ and control insecticides ^ / 

ERIC 



Pr^ctiP^l eHperienoen for students 



Independent res§»r<?he<) 
Uborntoi^ / Field ^ottvttles 
Class reports /discussions 
Audlo^vlsual aids 
Short and periodic tests 
Models 

Chnrts ami ilhistrntlous 
Use of references 

Class discussion 
Reading assignment 



Developing values / !ntelleot\ml skills 



Awareness of eaologleri problems 
Understand and evaluote the contribution of 
science and technology to the \ue anil conser* 
vtttlon of natural resources 



Gathering coj; 
AppreciutKm' 



im^jrmatlon 
ar thcwork of others 



0 



Class discussion 



Awareness and understanding of the works 
of scientists . ^ 



Independent researches ' Understand and evaluate contributiolis of 

Classreport/discusslon science and technology to societies and the 

A y 1 ecosystem 
Audio^visual aids 

Short and periodic tests 

Charts and illustrations 

Use of reference 

Independent researches/case studieis Awareness of ecological problems arising 



Aiea of concern 



Concepts /Piinc^les In text or syllabuj 
or other Instructional materids ^ 



P«IL»PINES 

Biology 4 

V Self perpetuation: 
adaptation . 



2, Effect 6f detergents and biocidei on 
soil organism' 

3. Relation between population increase 
and pollution 

4,. Hic ^system 

S. Responsibilities of a scientist 



Vni. Molecular aspects 
Biology 2 
A. The biosphere 



cn 



B. 



Evolution of life 
processes 

Evolution of 
the cell 



Biology 4 
Bio-energetics 



1. The web of life 

- flow ofenergy and cyde of materials 
patterns of energy transfer 

2. The basis of life ' 

3. The origin of life 

4. Chemical eneigy for life 

— ATP and energy currency in the cell 

— reactions of respiration 

5. Light as energy for life 

„ _ — mechanisms of photosynthesis 

6. Master molecules 

- the language of life protein synthesis 

1. Physical and chemical approaches to life 

2. Energy utilization 



Practical experiences for^dents 



Develbping values / Intellectual skills 
— — 



Laboratoxy activities 
Class teports/ discussions 
Short and periodical tests 
Audio-visual aids 
Charts and illustrations 
Use of references 

Labpratoiy exercises 

Constructing diagrams on energy flow 

Audio-visual aids i^., flhn strips, 

overhead visuals. 

Use of reference materials 

Class discussions 



from recent advances in science and 
technology 

Development of proper attitude towards 
environmental pcdlution and control 

Understand and evaluate the role of 
science and technology in coursing, pie- 
venting, finding solutions tal>iQblems 
on environmental pollution 

Experience in discoveiy through the 

investigatory approach 

Create desire for scientific research 



♦ ■ . 

Independent researches Locate indepth source of selected topics 

Laboratory activities Understand and evaluate the contribu- 

Qass reports/discussions ^ tionsof science and technology to the 

Short/periodical tests / ' growth in knowledge 

Audio-visual aids y , 

Charts and illustrations y/ 

Use of references "^-^ y ' . 



■j 



Area of concern 



Concepts /Principles in text or syllabus 
or other instruction4^aterials 



Practical experiences for students 



Developing values / Intellectual 



PHILIPPINES (cont'd) 
DC. Genetic aspects 

Biology 3 

Genetic continuity 



So] 



Biology 4 

ilf perpetuation: 
adaptation 




^2 



3ii 



1. Mitosis and meiosis 

2. Work of Mendel 

3. Probability of genetics 
' - binomial expansion' 

4. Patterns of heredity 

a) dominance and recessiveness 
. b) incomplete dominance 
c) multiple alleles 

5. Patterns oflife in land 

- factors that affect distribution of 
terrestial organisms 

- biomes; ecological succession 
6., Patterns of life in water 

inland water habitats 
„ — marine habitats 

factors affecting distribution 

of organisms 
- adaptations to marine environment 

1 . Possible outcomes of any form of disrup- 
tion of food web throu^ 

a) elimination of predator popidation 

b) elii|gpation of parasite popidation 

c) extensive rise of pesticides /insecticides 

2. Proaandconsof 

a) implementing green revolution** 

b) monoculture 

c) stream channellization 

d) construction of dams 



Laboratoiy activity on blood 
type generics 
Use of audio-visual aids 
Use of references 



Independent researches 
Laboratory acriviries 
Laboratory reports 
Participarion in class discussion 
Short and periodical tests 
Audio-visual dds 

- invitation to inquiry slides 

- films 

- overhead visuals 

- BSCS single topic-films 

- techniques films 



Stimidate students interest in advanced 
topics *^ 

Awareness of generic concepts import- 
ant to the individual 



Use of indepth source of selected topics 
Awareness of ecplogical problems arising 
from recent advances in science and 
technology 

Cultivate the abilities and attitudes 
Un^entand and evaluate the contriburion 
of science and technology to our society 



231 >\ 



8- 

I 

CO 
CO 



Area of concern 



Cbncepts / Principles in text or syllabus 
or other instructional materials 



Practical experiences for students 



Developing values / Intellectual skills 



PraUPPINES (cont'd) 



Biology 4 

Self perpetuation: 
reprpduction 



H 

CO 



a. 'BITecti of detergents and biocides on 
--»fiLs^r^ ^ 
4^'1^i||^ between population increase, 
jpM^IjSpy^ production, conserva- 
tiion^ natural resources, energy crids 
5 . The role of man as a powerful agent 
of change in the ecosystem 

1. Patterns of heredity 

2. Genes and chromosomes 

3. Genes and new species 

4. Genes and'population 



Models 

Charts and illustrations 
Use of references ^ 



Independent researches 
Class reports / discussions 
Short / periodical tests 

Audio-visual aids 

*. 

Charts and illustrations 
Use of references 



Locate indepth sources of selected topics 
Understand and evaluate the contribu- 
tions of science and technology to the 
growth of knowledge 



2' ^ O 
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Biology education in secondary schools 



Grade 



Objectives 



Contents 



^ Republic 6f KOREA 

L ^(idle School) 
^ ^ : Grade VII 

^ Grade Vin 



• > ) ■ 

.. ■ r- -J 



Grade IX 



VO — ' 



To understand that living things vary both in structure 
and living styles according to their environments. 

To understand that living things form an ecosystem in 
which they interact with the environment. 



To understand that the life of an organism is succeeded^ 
To understand that an organism requires energy for 
its survival. 



4'- 



(High School) 
Gr^ade X - 
Grade xit 




To understand the basic concepts of life phenomena 
To acquire basic skills of inqi^ into life phenomena 
To understand the diversity of organisms, continuity 
of life and the position of mankind relative to other 
organisms 

. .To apply concepts and knowledge to real life and 
industry in a way that contributes to national 
development 



The characteristic structiires and living styles of organisms on land, and in . 
water and the method of classification. The concept of cell is introduced. 
The relationship of oiganisms with their environments - they create an eco- 
system. Treated here are the concepts such as the community of organisms, 
their environments, circulation of materials and natural equilibrium. 
Human population and the environment, factors for environmental pollution 
and resulting problems. 

The continuity of life through reproduction, heredity and evolution. , 
. The process through which an organism secures energy, is highlighted. 
Photosynthesis and metabolism of organism are introduced. 



Diversity of organisms : concepts used in classifying organians - animals, 
plants and micro-organisms 

Structures and functions of an organism: a cell and a group of cells, meta- 
bolism of an organism and functions of plants and animals 
Regulation and homeostasis within an organism: 

How an organism is regulated and maintain homeostasis. Homeostasis, 
regulation and behaviours of an organism are dealt with. The principle is 
that an organ, consisting of cells, carries on its own functions and interacts 
with others to effect an orchestrated functions of an organism. There are 
two ways in which an organism reacts to a change from outside. One way 
is to maintain stability within the organism and this function is called 
homeostasis. Organisms manifest it in a specific behaviour by controlling 
hormones and the nerve system. Here comes an act of regulation within 
an organism. . . 



Grade 



Objectives 



..'■■•Rqpublic of KOREA (cont'd) . ^ ^ 
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Contents 



Continuity of life: 

Patterns of reproduction and development ; This topic introduces the 
concepts of reproduction, nascency, heredity, the origin of life and evolution 
as a iheans through which species maintain tiie continuity of life and \inder- 
go the proff^of evolution. The process of development, by which a single 
fertilized egg undergoes cell division and becomes an organism, and how it 
has evolved are impprtant topics* 

. yr^y. : ; • - ■■■■ 

Organisms and their environments: 

This topic introduces the concepts and principles of eco^stem. The . 
problems of potation growth and edViromflental pollution are understood 
in this conteicC Dealt with under this topic are an individual organism, com- 
munity, ecosystem, mankind and its environment, production and consump- 
tion of food, circulatidh and decomposition of materials, and natural equi- 
librium. What is unique about this Ufut is the intensive treatment of various 
problems caused by rapid population growth. i , , 




Area of concern 



Concepts /Principles in text or syllabus 
or other instructional materi^ds 



Practical experiences 
for students 



Teaching strategies / 
methodologies 



/■^iSeveloping values// 
- Intellectual skiUs 



Republic of KOREA (cont'd) 

Envirpnniental aspects 
(Lower Secondary— . 
Grade Vni 

Nature and life 

— population problems, 
human and environment, . 
population increase , 
, population control 



H 



Environment pollution, 
air pollution , . 
water pollutiohV 
soil poUiition . : ^ . 



Impact of environmental factors 
on hxmian species ' 
Effects of population increase . 
on environment 
How to control population 
increase 



— Characteristics of environment 
pollution 

— How to determine the environment 
pollution J . 

— Harmful effects of pollutant on 
hum^^a^d o^er brga^^^ 

— Accumulation.prbcess^b 

in the living orgam^ through the 
food web \ vvv ■■ 



Students analyse, the population 
increase and forecast the popula- 
tion of the future 
Students observe the effects of 
space and food pa the increase of 
community . 

Discuss the causes of population / 
explosion and the, effects 6{ popula- 
tion on human environment 
Estimate the number of population 
on the basis of birth rate 

Students report their experiences and 
information abQyt^^ pollution, water 
pollution and soil ] 

Examine the degree ot 
their neighbouring environment 
Examine the degree of pollution in 
the sewerage and stream water 
Cite an example of soil pollution 
Examine.the process of transfer and 
accumulation of pollutants in the 
food web 



"Studies on the growth 
; bf human species 
— Discussion on the popu- 'h. 
. Jatidn increase in relatioij( , 
fp the increase of aniihals 
~ Use the statistical data 

about /population growth 
' in Ko^rea and the other 
countries ^ ^ 




- Illustration of 'examples - 
of soil pollution ^e.g., 
^bg, thie destruction of 
nursery in the south coast 
caused by the industrial 
sewerage, Hsh with wrap- 
ped backbone in Han river 

- Discussion on the result of 
destruction of ecosystem - 
by environmental pollution 
to human life 



Human beings are 
an essential compo- 
nent of t^e eco- 
system and environ- 
ment pollution 
exerts harmful 
effects on human 
beings 

The conservation . 
of nature should 
aim to achieve the 
equilibrium of 
ecosystem 



I 

I 



Area of concern 



Concepts / Principles in text or syllabus 
or other instructiond materials 



Republic of KOREA (cont'd) 



An 



Conservation of nature; 
utilizatipn and conserva* 
tioti of natural resources 
and land; measures for 
the conservation pf 
nature 



- Signiflcance of conserving nature / 
in view of economics and environment 

- How to conserve nature 



H 
ro 



Molecular biplbgy and 
genetic aspects 

(Lower Secondary- 
Grade K) 

Continuity of life 

- Heredity: 

McndellanLaw, 

incomplete dominance, 
. individual variation-— 
. and mutation, . 

heredity, in human . 

beings . . 



How the characteristics of parents 
are transferred to offsprings 

Characteristic s of o ffsprings are 
"detemiined by environniental and 
genetic factors 



Practical experiences 
for students 



Teaching strategies / 
j methodologies 



Developing values/ 
InteUectual skills 



Students observe the limited 
availability of natural re^ 
sources which are essential 
for human life 



Studies on the drains of 
natural resources; fossil 
fuel 

Discussion on the move- 
ment for conserving 
nature, what should 
we do for the movement 
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Investigate the procedure and 
findings of Mendel's and 
Correns*s experiences 



Observe thelndivrdoahvaria-- 
tipns of leaf size and discuss 
the effects of environment 
on the expression of charac- 
teristics 

Compare the characteristics of 
monovular twins and diovular 
twins 

Examine taste blindness and 
draw the family tree 



Studies on various genetic 
phenomena: > * ' 
Mendelian Law - 
incompleted dominance 
se>-linked heredity 
Discussion (p,g., about the . 
factors which affect the , 
characteristics of offsprings) 

Explanation of. the genetic 
diseases of human 

Explanation of the family 
tree of Darwin 



4 



Environmental aspects and application to agriculture 



Area of concern 



Concepts / Principles in text or syllabus 
or other instructional materials^ 



' Fractical experiences 
for students 



Teaching strategies/ 
n methodologies 



Developing values / 
Intellectual skills 



THAILAND 
1. Ecosystem 



2. Transfer of 
energy 



3. Pyramid of 
numbers 



4. Population 
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living organisms sunnvein environ- 
ments appropriated for their exist- 
ence / 



^ Use of infonnation and Ulus- 
Vtrations from various sources 
— Discussion 



The continuous relationship between 
organisms in tenns of eating and 
being eaten. ^ 
Food chain and food .web 

Some natural advantages in our 
daily, lifej-eceived from the pepa- 
bility of the decomposers tpVon- , 
vert waste materials intp'fertilizer 

Living organisms being eaten out- 
nimiberthe consimiers 



Amount of food and space control 
the population size 

A rapid increase in the number of 
organisms in the population make 
the food and spiace become inade- 
quate ' , 
The size of any population fluctuates 
all the tune . 



Survey of th6 school environment. 
Observe, recc)rd and discuss the . 
environmental conditions and the 
relationships among living organ- 
isms 

Conduct an experiment concerning 

physical factors that influence • . 

fresh water snails and water plants^ 

Discuss aitid"give examples of food^ - Discussion ^ 

chain ^N. . ' . ' 

Prepare a food wefe^frQm the food - Use of infonnation related 

- they^eat at one meal to student's real-life situati 

Discuss the simple process in making - Discussion 
student's own organic fertilizer „ Use of local resources 



Write a pyramid of numbers of a 
food web and discuss the signifi- 
cance of the «ize difference 

Discuss John Emleh's study . 

Design an experiment to test 
whether space can control the 
population number 

Interpret graphs showing the change - Discussion 
of population size in both laboratory 
and natural conditions 



Discussion 

Use of illustrations from 
various source^ 

. Discussion 
Use of a historic 
Experiinentation 
Use of local materials 



stigation 




In fleld trips bring out the 
aesthetics of the natural 
environment 

When observing habitats 
have ihe students restore 
them to original state 



Application of knowledge - 
and understanding of scien- 
tific concepts to real-life 
situatioiis 

Application of scientific 
knowledge to real-life needs 



Interpretatron 

Interpretation of data 

— Designing an experiment 

— Interpretation of data 
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to 



Area of concern 



Concepts /Principles In text or syllabus 
or other Instructional materials 



Practical experiences 
for students 



Teaching strategies/ 
methodologies 



Developing values / 
Intellectual skills 



THAILAND (cont'd) 

' . The fluctuation depends upon the 
time, place and environmental 
conditions 



5, Cycles of 
substances 



6. Succession 



7. v^est fcontrol 



— Use of local research data 



All substances come from the earth Examine a table on essential sub* — Discussion 



in the form of either elements or 
compbunds 

Two types of circulation; one is 
the circulation to atmosphere, the 
other is not atmospheric circulation 



stances in living organisms 

Discuss the cycle of water, nitrogen, 
calcium and the relationships be- 
tween some of them 



Succession is a series of replacements Examine samples of successions 



by more and more successful com- 
munities 

Under certain circumstances, a 
climax community is altered which 
can be caused by several factors, 
both natural and artificial 

Many kinds of living organisms 
damage human, plants and animals. 
The most crucial of them are those 
that destroy agricultural products 
and are consequently of economic 
..importance 

There are several methods of pest 
control, mechanical control, natural 
control, biological control and 
chemical control 



found in the sunoundlng environ- 
ment 

Give samples of changes in a climax-, 
community aiid discuss the effects 
on human and natural resources 



Give examples of important pests 
and describe how they damage 
human economy 

5k 



Discuss and give examples of 
methods of pest control found 
from daily life 



Discussion 

Use of information and illus- 
trations from various sources 

— Discussion 

— Use of local resources ' 

— Use of illustrations from 
various resources 

— Use of local samples 

— Discussion , • 

— Use of slide-sets 

— Use of local resources 

— Use of information and 
illustrations from various 
sources 

— Use of slide sets i 

— Discussion 

— Use of local resources 

— Discussion ' 

\i 

— Use of current related articles 
in newspapers, magazines 



— Impression bn scientific 
investigation carried by 
local scientists 

— Interpretation of data 



— . Interpretation of data ' 



Recognize those factors 
which influence changes 
in environments 



Recognize roles of pests and 
needs of knowledge and 
understanding in pest control 



Application of knowledge 
and understanding in science 
concbpts to realrlife situations 




Area or concern Concepts/Prlnciplesin text or syllabus Practical experiences 
or other instructional materials for students 



THAILAND (cont'd) 

Any ()esticide is advantageous in 
one way but disadvantageous in 
another. It may have effects on 
human or domestic animals and 
may also cause other problems 
such as pollution 



8. Pollution: 
- Water 
pollution 



H 
cn 
cn 



Major sources of water pollution are 
waste from houses, industrial and 
agricultural and agricultural areas, 
dependent upon environment and 
vocations of people; 



The eradication method consisti of 
processes to get rid of dissolved aiid 
undissolved materials 



Discuss the disadvantages caused 
by pesticides 



Give eixamples of sources of water 
pollution 

Discuss how organic and inorganic 
waste cause water pollution 

Measure dirtiness of water 

Observe and record effects of herbi- 
cides and detergents on aquatic 
I)lants and animals 

Make a study tour to standardized 
factories to observe working pro- 
cesses in wat^r purification . . 



Air Main sources of air pollution are 

pollution exhaust air from factories and cars 



Soil Soil may be polluted by many 

pollution factors, either natural or artificial 



Interpret graphs showing per cent 
of gases in samples of polluted air 

Discuss and give examples of disas- 
ters caused by air pollution 

Discuss and give examples of soil 
pollution and its effects 



Other Other pollution such as noise pollu- 

pollution tion.visual pollution etc., are also 
problems in our daily lives 



Discuss and give examples of other 
pollution , 
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Teaching strategies/ Developing values/ 
methodologies Intellectual skills 



Discussion 

Use of local resources 
Use of information and illus- 
trations from various sources 



- Decision making in using 
pesticides 



Discussion 

Use of local resources 
Use of information and illus- 
trations from various sources 

Experimentation 
Discussion 



Study tour 

Use of local resourced 

Discussion 



Use of information sind illus- 
trations front various sources 

Use of local resources 
Discussion * " • 



- Recognize their roles in order 
to cope with problems of . 
pollution 

- Measuring \ 

- Observing . 

- Recording : / 

- Inierpristation of data. , 

-^Making conclusion 
— Recpgnifie the crucibl needs 
r * , :of w,at^ purification of ♦ ' ' ^ 
^dt|]^|rial.\Vorks ^;d^ / ^ 

WionQf'data^ 



Use of local resources 
Discussion 
Use of slide sets 



V ;7 Iiiterpr^a 

Recognize e^^&ai 

^ \ 4^ jlec6gn^hum 
" ' --AriLpcSltlution 



Use of local resdur^ 't ApplicatioH^^scienii 
Discussion ' j \ T-^'] knowledge &nd ugdersft 

ing to/^al:jtfe sit 





A .p.««..r« Concopta/Prlnclplesin text or syllabus Praptlcol experiences 
Area of cpem ^ other instructional materials for students 



THAILAND (cont'd) 



9. Conserva^n 



Soil, water, minerals, forests, past* 
ures and other natural resources 
are essential to our existence. 
These tesources are now deterio- 
rating by various agents. The 
conservation of natural resources 
is a very crucial issue. 



Discuss and give examples of 
natural resources and methods 
in conservation 



Teaching strategies/ 
methodologies 



- Use of local resources/ 

- Use of slide sets 
Discussion 



Developing values/ 
Intelleqtual skills 



Recognize the crucial needs 
in the conservation of 
natural resources 



2iy 
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Am of concern Concepts /Prlnoiplea In text or ^^^^^^^^ 
or otlier Inatruotlonal materials 



Genetic aspects 

Praotloal experiences 
for students 



Teaohing strntogtes/ 
inothodologlea 



Developing values/ 
InteUectual skills 



TOAILAND (cont'd) 
1, Heredity 



-J 



Genes and 
chromosomes 



Characteristics of living organisms 
can be Inherited from one genera- 
tion to the next, they are referred 
to as genetic characters 

Certain characters may differ very 
little from individual to individual 



Monohybrid and dlhybrid cross 



This environment affects characters 
of living things 



Evidences indicate the location , 
of genes on chrom(^mes 

Sex determination and sex linkage 



Sex-linkage in man 



Obsene different characters of 
tlie members of students' own 
• families 

Study the continuous variation 
in height of a group of their 
friends ^ 

Interpret data and information 
given concerning monohybrid 
arid dihybrid cross 

Conduct an experiment on 
ratios and probabilities 



Use of facts obtained from 
dally life . 



Use of facts obtained from 
daflyllfc 



Use of local data and 
research findings 
Discussion 



Experimentation 



Interpret the information given 
and answer questions concemhig 
effect of the environment on 
human characteristics 
Conclude from evidences given 

Explahl results of breedings in 
drosophila by using Morgan's ' 
hyporiiesis 

Discuss the inheritance of 
of hemophilia 



Use of photographs o f the 
nation's famous athletes 

Discussion 
Discussion 

Use of information and illus- 
trations from various sources 

Discussion 



Discussion 



- Obsenlng 

- Organizing data 

- Observing 

- Measuring 

- Organizing data . 

- Making conclusions 

- Impressions on scientific Investi- 
gation conducted by local gene- 
ticists • 

- Interpretation of data^ 

- Observing 

- Numbering 

^ Making conclusions 

- Application of knowledge and 
understanding of scientific con- 

1^ cepts to real-life situation: selec- 
tion and breeding 

- Interpretation of data 

- Making conclusions 

- Interpretation of data 

- Inferring - . 
■ . . * 

- Interpretation of data , 
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Am of concern 



Cpncepti/ Principal in toxt or lyltabw Praqtloftl eHperienoes 
or other Inatniotlonol materloli for studonta 



methodoloqleg 



Developing VHlues/^ 
Intellootunl skills 



THAILAND (cont'd) 

3« Stnioturo ond (\inotlon 
ofDNA 



4. Mutation 



H 



A DNA moleoule 1« described ns 
a long donble'Strand stnioture, 
HHe a twisted ladder 

DNA onn replioate in an exaot 
way imd onn carry information 

terrors in DNA replication may 
occur. The errors may result 
from either environmental or 
other causes . 



examine and Interpret informa- 
tion reported by Watson and 
Crlolc ^ 



Use of research results 
found, by geneticists 



Uxamlne a'dlagram stiowlng Discussion 



repllc^atlon of DNA 



Discussion 



Examine and discuss the ro« 
search flndlngs reported by 
Mullor * 

Discuss the process of selection Discussion 



^ Interpretation of data 

Drawing conclusion 

- Analysing 
Synthesizing 

' - Impression on scientist's work 
and endeavour 

- Application of understonding o( 
, . cpneepts In selection to real"ltl[e/ 
v/j, situation for better fRrming 



} 



Appllcfttlon to Il^JftUh mi\ Nutrition 



^Am of concern 



Coiioepta/Prlnoipleii |n text or Dyllabus 
or other InatniQUoiml mflterlali 



PrnotlcnleHperieiicei 
for simieiUfl 



/melho^lolofiiea 



ReveloplnB values/ 
IntelleotUiii skllU 



H 

VJD 



THAILAND (cont'd) 

1. NutrlHon 

- Optlnirtl dally Intake 
ofoaloiloa 

- nalancod Intake 
of food 



Problonta in 
nntrltion 



2. Digestion 



3« Respiration in man 




on people*^ pliyHloal aetivltleH 



Sufficient ami well-proportioned 
Intake of nutrients promotes growth 
In children and uudntains a healthy 
body In adults 

A problem occurring In rural areas 
of developing countries Is the lack 
of sufficient protein ami fat; 70 to 
80 per cent of peopled total intake 
of food Is carbohydrate 

hi Thailand a sizeable portion of 
the population suffer from pro* 
toin-deflciency*rolated diseases 



Swallowing involves the co-opera- 
tive actions of parts of the mouth 
cavity 

Large intestine plays role in water 
re-absorbtion - . 

Some luiig diseases decrease the 
surface area for gas exchange 



Interpret graphs Indleating the 
calorie requirements per day 
for people at different ages 
and sexes. 

Interpret a table showing the , 
proportions of protein, fat and 
carbohydrate that one should . 
consume per day 

Interpret gpphs indicating the 
amount of daily protein con* 
sumption of people in various 
nations * 



Use of data from various 
sources; locally and 
globally 

Use of data and ItTiistui" 
tlon • ■ 



Discussion 

Iho of data add Inforula- 
tlon from various sources 



Examine and Interpret a table 
concerning number of people 
suffering from protein deficien- 
cy related^iseases reported by 
hospitals in prqyinces of Thailand 

Discuss the possibility of acci- - Discussion 
dents in swallowing 



- Use of information from 
local resoles 

- Discussion 



Discuss the causes of dianhoea - Discussion 
and constipation 

Discuss causes and effects of 
lung diseasesi including treat- 
ment and prevention 



Discussion 

Use of illustration from 
variouj^ sources ; 



Interpretation of data 



Interpretation of data 



Interpretation of data 



- Interpretation of data ^ 

- Recognize the importance of 
application of knowledgq and 
understanding of nutrition for 
better living . 

- Application of scientific under- 
standing to real-life situation 

~ Application of scientific under- 
standing to real-life situation 

- Application of scientific under- 
standing to real-life situation 



0? 
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Area of concern 



Concepts /Principles in text or syllabus 
or other instructional materials 



Practical experiences 
for stiidents 



Teaching strategies/ 
methodologies 



Developing values/ 
Intellectual skills 



THAILAND (confd) 

4. Transport system 
in animals 



5. Hormones: 

- The disco^iy of 
insulin 



The thyroid gland 



H 



7. 



8. Micro-organisms 



Blood pressures of people at differ- 
ent ages, sexes ind physical activi- 
ties aie different 

^' ' 
The presence of glucose in urine 

could be a symptom of the diseases 

called 'diabetes mellitus'. Insidin 

treatment and diet control can help 

a diabetic to live a normal life 

Treatment with iodine cured the 
goitrous animals ; 



Human reproduction 

— Menstrual cycle 

Behaviour 

— Temperature regula- 
tion in homeotheims 



Tlie mehstnfal cyclical changes in 
ovaries and in endometrium linings 
of human female 

The body structure of homeotherms 
is related to the environment.'^The 
animals can maintain an almost con- 
stant body temperature 

U ■ _ ■/ 

Microorganisms cause many 
diseases, but many of them are of 
economic, pharmaceutical and 
sanitaiy importance 



Measure their own pulse 
rates 

Discuss the results of experi- - 
ment conducted by Banting,. - 
Best and Macleod 



Discuss the discovery made 
by Baimian and Marine. 
Making suggestions to add 
iodine in drinking water 
and table salt 

Discuss steps of menstrual 
cycle 

Discuss the experiments con- 
ducted by many scientists 
e.g. Pasteur, concerning 
micro-organisms 

Discuss the experiments con- 
ducted by many scientists 
e.g. pasteur, concerning the 
study on microorganisms 

Examine an experiment 
showing Koeh's postulates 



Use of student's own body 
in practical work 

EHscussion . 
Historical approach 



EKscussion 
vHistorical approach 



Discussion 

Use of data and information 
of everyday life - 

Discussion 

Use of information and 
evidences from various 
sources 



Discussion 
Historical approach 



Discussion 



Measuring 
Observing 
Recording 

Interpretation of data 
Awareness of the history of a 
biological concept 



Interpretation of data 
Aifdienis^^of the history of a : 
bi&logical concept 
Application of scientific knowl- 
edge to real-life situation 

Application of scientific under- 
standing to real-life situation 

Application of scientific^Jcnowl- 
edge and understanding to 
real"life situation 



Awareness of the history of a 
biological concept 



- Interpretation of data 



i 
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Area of concern 



Concepts / Principles in text or syllabus Practical experiences 
or other instructional materi^s for students 



Teaching strategies/ 
methodologies 



Developing values / 
Intellectual skills 



THAILAND (cont'd) 

9. Control of micro- 
organisms 



It is necessary for man to preserve 
food or ifood products so that 
they will last longer without 
spoilage 

Diseases caused by micro-organisms 
can be controlled in many ways 

Our own bodies have mechanisms 
to prevent and cure diseases 



Discuss various types of 
food preservation 



Observe the properties of 
disinfectants and anti- 
biotics 

Discuss the process of 
iiimmnity, production 

Examine and discuss 
Jermer's work 



— Discussion 

— Use of information from 
various sources 

— Experimentation 

. — Discussion 

— Historical approach 



Application of scientific knowl- 
edge to real-life situation 



Application of scientific knowl- 
edge and understanding to re^l- 
life djuation 

Awarene ss of the history of a 
biological concept 



CO 
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Appendix I) 



AN INVENTORY OF SCIENCE TEACHING COMPETENCIES 

(Secondary Level) 



Equipment and instruments 

The secondary school biology teacher should be able to use: 



1. alcohol and gas burner 

2. bdance: 

a) beam 

b) platform 

c) spring 

3. barometer 

4. burette 

5. graduated cylinder 

6. distillation unit 



7. dissecting instruments 

8. incubator 

9. manometer . 

10. comppund microscope . 

11. pipette 

12. power supply (AC and DC) 

13. thermometer 

14. drying oven - 
15n water bath 



Laboratory procedures and techniques 

The secondary school biology teacher should be able to: 
A. prepare ; , 



1. temporary slides * 

a) squash 

b) smear . 

c) wet * 

2. solutions 

a) molar 

b) percent 

c) serial dilution 

3. culture media 

a) sterile liquid 

b) solid 
4., simple stains 

B. use techniques involving 

5. chromatography 

a) paper 

b) thin layer 

6. gas collection 

7. handling and storage of chemicals 

C. isolate, culture, etc. 

8. algae 

° ■ ' / ' ■ 



9. bacteria 

10. ceils 

11. Drosophila 

12. molds 

13. protozoa 

D. care for live animals in the laboratory 

14. airiphibians 

15. ^birds 

16. small mammals 

17. reptiles 

E. set up and maintain 

18. an aquarium 
1'9. a terrarium \ 

F. do the folloNving 

20. connect and maintain gas cylinders , 

21 . cut, shape and polish glass rods and tubings 

22. determine number of bacteria present per unit 
volume of solution 

23. preserve plant and animal spiecimens 

24. weigh and measure accurately 

25. construct ^axonomic keys 



Emergency procedures 

The secondary school biology teacher should be able* to: 
A. administer first aid for the following: 



1 . eye injuries 

2. bums 

3. cuts and wounds 



4. severe bleeding 

5. shock and fainting 

6. animal bites 



poisonous chemicals and ' 
fumes ■ 
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JC^^^ of 'i^&nQe teaching oompetenQiee 



^ firesUi the l^ratol^^ 



VI. 



8. by.^OTijpjnea^^^^ the 

lyafpty/pl^eventive.measufes irr capof 




tnirig 'arid el^irocutlonv 



IV. Mathematical competencies ^ ■ I 

Thg^secondary «h(K)Ibi9l6gy\teac^^ 
V • A. perfomi th^ foilowing measuririg'skills: 

1. use the following SiStruments: 
' ' a) protractor ' ^ 

b) drawing compass 

c) calculator 

2. use scientific notation and significant 
digits in recording measurements 

B. perform the following computational skills 

3. convert from one unit to another 

4. compute with measures re2:orded in 
scientific notation with consideration 
for significant digits 

C. translate from one form to another (words, 
^symbols) statements regarding 

5. percentage 

6. ratio and proportion 

7. direct and inverse proportion 

8. direct square proportion and inverse 
square proportion 

9. probability . 



/ 10^ earthquakes 
11.. fire f 
lis. typhoon/strong winds 
" ji. flood . 

b. administer artificial respiration 



able to: 

D. construct the following: * 

10. drawings of 2 or 3-dimensional 
geometric figures 

11. scale drawings of geometric figures 

12. graphs of empirical data or of equations 

E. perform the following interpretative skills 

13. given a graph (cartesian) of twoquanti- 
ties, establish the relationship between 
these two quantities - 

14. dr^w inferences from a graph 

15 , draw inferences fr^m equations of func- 
tional relationships 

F. distinguish between . 

16. proof and verification 

17. conjectures and logical conclusions 

18. facts and assumptions 

19. inductive and deductive reasoning 

20. necessary and sufficient conditions in a 
given situation 



Curriculum projects and professional organizations 
The secondary school biology teacher should be: 

A. familiar withmaterials from various curriculum projects of the country and other countries 

B. familiar with some journals on Science, Biology and Biology Education of the country and 
other countries 

C. familiar with some of the national/regional science organizations 



Educational technology 

The secondary school biology teacher should be 

A. describe and use the foUowing-in teaching: 

1. instructional modules. 

2. inquiry techniques * . 

3. ^vestigative laboratory activities 

4. individualized instruction techniques 

5. lessons which reflect the processes of 
science 

B. operate a/an 

6. camera 

7. projector 

a) 35 mm slide projector 
bj overhead projector 
c) opaque projector 
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able to; 

8. reel sound tape recorder 

C. prepare /develop 

9, transparencies 

D. utilize library resources 

10. card catalogue 

11. materials in an open-shelf system 

12. vertical files 

13. indices /bibliographies 

E. use , 

14. techniques of questioning 

15. visual aids appropriate to topics on hand 
I- 16. activity-oriented teaching- 

17. instructional gzynnes 



Biology education in Asia 



18. role playing and simulatioa 

19. group dynamics and IPR techniques 

F. construct 

20. improvised equipment 

21 . visual aids appropriate to lesson on hand 

22. models (e.g., simple crystals) 

G. identify community needs and mobilize, use 
community resources, such as the following 
in teaching: 

i23. government agencies and services 

Vn. Educational fundamentals 

The secondary school biology teacher should be 
A. describe 

1. the nature of science/mathematics 

a) its relevance to non-scientists 

b) its relation to other fields of 
endeavour . 

c) its impact on society 

2. what is meant by scientific/mathematical 
literacy 

3. my personal philosophy concerning 
/ a) teaching 

b) testing and grading 

c) home>york/assignments 

d) discipline 

4. my ethical and legal responsibilities as 
a teacher , V . v 

5. some of the recent and relevant (to ^ 
science education) learning theories^ 

* 6. students ' t 

a) what they are like as adolescents * 

b) how, they learn ' '■ y^'J'"' 
. c) what their goals are . ^ 

d) how they benefit by studying science , 

> the role of the schools in tepns of ^ 
la) responsibilities to students 
' individually, collectively - 
. b) responsibilities to the community: 
local, provincial, national; world 

c) relationship to other levels and ^ 
" kinds of school 

8. two source books for science teachers 

9. two science/mathematics books for . 
the level I teacher 

B. apply techniques for - 

10. classroom management 

1 1. textbook evaluation 

C. distinguish between 

12. 'content' teaching and ^process' teaching 

13. facts, concepts and principles 
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24* individuals / 
25. hatural resources 
' 26. local organizations \ 

H. organize and supervise field trips and field 

studies ■■ - 
I. plan and equip a laboratory for science 
instruction 

J. identify sources of laboratory equipment, 
and supplies 



able to: 

14. norm-referenced tests and criterion- 
referenced tests , " ^ 

D. prepare 

15. instructional objectives 

1 6. a teaching guide plan which reflects 
related objectives 

17. evaluation instruments/activities which 
reflect stated objectives 

18. an inquiry-oriented instructional activity/ 
dejsson 

19. teaching activities that reflect the nature 
aijd processes of science and mathematics r 

E. analyse: ' . . 
^ 20. objectives using different levels of skills 
" '21. test items in terms of the following skills 

a . a) cognitive ' ■ 

b) affective 
,c) psychomotor 

F; appy^ 

22. a variety of approaches and strategies in 
making subject matter interesting to students 

23. various forms of motivation to stimulate 
and sustain student interest in learning 

24. various ways of meeting individual differ- f 
ences for more effective learning 

25 . test results and other competency measures 
in appraising student performance 
' 26. psychological principles in adapting to/ 
making a quick assessment of a classroom 
situation 

G. prepare own materials using science concepts 
integrated with topics ^ 

27. from other subject areas 

28. from- everyday experience 

29. from the local environment 

H. utilize both deductive and inductive reasoning 

I. do applied research in line with subjects taught 
as well as on other issues affecting teachers ' 

ari/i school . 



Ahnex I 



AGENDA 



Review of current experiences in biology education 

Identification Of key biology concepts and practical 
experiences related to (a) the environmental aspects; 
(b) the molecular and genetic aspects; and (c) the 
application to healthy nutrition and agriculture 

■ . .' ' ■ ■ "• ' 

Methodologies / approaches and instructional materials 
development for emphasizing the three aspects mentioned 
in Item 2 



Teaching competencies for biology 'teachers , 

Suggestions for follow-up activities and concerns which 
should be reflected in APEID's third cycle prograiiime 
(1982-1986) 



165 



Annex II 
is^ LIST OF PARTICIPANTS 



Director of the 
WorJcshop ~ 



Participants 
Afghanistan 



Bangladesh 



India 



Indonesia 




Philippines 



Dr. Dolores P. Hernandez 
Director 

Science Education Center 
'University of the Philippines 
Dilimari, Quezon City, Philippines 
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and Training 
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Mr. Shukumal Chandra Roy 
Science Education Officer 
School Division, Ministry of Education 
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Mrs . Durga Regmi 
Science Specialist / 
National Curriculum, Textbook and Super- 
vision Development Centre 
Harihar Bhawain, Lalitpur . 

Mrs. Lucille C. Gregorio 
Researcher in Biology 
Science Education Center 
University of the Philippines 
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Republic of 
Korea 
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Thailand 
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Resource person 
partipipant ~ 



Local resource 



peirsons 



Unesco 



Dr. Percy Sajise 

Deanr Institute of Htmian Ecology 
University of the Philippines 
Los Bancs 

Mr. In-Ho Park 
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Korean Educational .Development Institute 
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Science Education Officer 
Department: of Education 
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■ . • . • 
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Head, Biology Curriculxim Development Team 
Institute for the Promotion of Teach jfng 

Science and Technology 
924 Sukhvimvit Road, Bangkok 

Miss Norma Villanueva . 

Senior Research Assistant, Biology Workgroup 
Science Education Center 
University of the Philippines^ 
Diliman, Quezon City, Philippines 

Mrs. Lorenza Mamaril 
Staff Development Division 
Bureau of Secondary Education 
.-Ministry of Education and Culture 
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Prof. Valentine Basnayake ^ 
Professor of Physiology 

Department of Physiology, Faculty .of Medicine 
' University of Peradeniya 
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. . Annex III 
COMPOSITION OF THE V70RKING GROUPS 

Group 1 : Chairman : Mr. S.C. Roy (Malaysia) 



/ 



Rapporteur: Dr. A.K. Mishra (India) 



Members. 



Mr. Kunio Umeno (Japan) 

Mrs. Du^ga Regmi (Nepal) 

Mr. In-Ho Park (Republic of Korea) 

Mr. \D. Weerasekara (Sri Lanka) 
.Dr. Pisarn Soydhurum (Thailand) 

Dr. Percy Sajise (Philippines) 

Miss Norma^A^illanueva (Philipp^^sj^ 
. Mrs.* Lorenza Mamaril (Philippines) 

Dr. F.C. Vohra (Unesco) 



Group 2 : Chairman : Prof. V. Basnayake (Sri Lanka) 



Rapporteur: Miss A. Gonzalves (Bangladesh) 



Members 



Dr. Dolores F. Hernandez (Philippines) \ 
Ms. Zainab Zafariar (Rep. of Afghanistan) 
Mr. Kris H. Timotius (Indonesia) 

Mrs. Lucille C, Gregorio (Philippines) 

.... ^ 

Dr. M.C. Pant (Unesco) 
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APE^D PUBLICATIONS RELATED TO SCIENCE EDUCAtlON 
Unesco, P.O.^Box 1425, Bangkok G.P.O., Bangkok, ThaUand 



1. Science in basic functioml education: philos approaches, methods 
and materials; report 1975 ' ^ ' . 

2. Science in basic functional ^educa^^&links.xmth real-life situations; 
report. 1975* ^ ^ ' 

3. Integrated science in the junior secondary school in Sri Lanka; study. 
1976 ' - 



4. ' Science in basic functional edu cation; report (of a Mo dule-Writirig 
Workshop). 1977* . ' _ _ : 

5. The Irktitute for the Promotion of Teaching Science and Technology ' 
of Thailand; study, 1977 

6. Selection, maintenance and repair of school science equipment; 
report. 1978 

t 7. -Physics curriculum development in Asia; report 1978 

8. Making and using low-cq St e durational rnd^r ids; report 1979 

9. Uriiversalizing education: strategies for development and use of 
instructional materials; report 1979. (includes six projects on 
science education, and guidelines for the design, development . 
and use of scienqe instruciionaljnaterials). ^ 

10. Designing instructional materials for general education and teacher 
training: a portfolio of experiences in Asia and Oceania. 1980 

' ; (includes a section on science education). 

11. .Self4earning modules for teachers i^three: of a series a 

- published: (1) Soil salinity and y our crops; (2) Good-bye waste; 
. . - (3) Let 's make our school clean and beautiful c 

12. Linking science education to the rural environment—some 
. experiences; report 1980 

13. Linking science education to rSal'lifes curdhi^l^^ 
development and implementation; report.f^ 980 



♦ . Out of stock 



^^^^^^^^^^^^^ Innovation for Dcvelopmfent 

(APEID) ' has as its primary goal to contribute to the building of 
national capabilities for undertaking educational innovations linked to. 
the problems of national development, thereby improving the quality^ 
of life of the people^n the-Member States. 

* All projects and activities within the franie^york of APjEID are 
designed;.; developed and iinplcmented co-operatively by the partici-^ 
pating Hicmber States through the national centres which they have 
' associated for this purpose with APEID. 

The 21 countries in Asia and Oceania participating in APEID are: 
Afghanistan, Australia, Bangladesh, China, India, Indonesia, - Iran, 
Japan, Lao People's Democratic Republic, Malaysia, Nepal, New Zea- 
land,' Pakistan, Papua New Guinea, Philippines, Republic of Korea, 
Republic of Maldives, Singapore, Socialist Republic of Vifct Nam, Si4- 
^ Lanka and Thailand. Each country has set up a National Development 
Group (NDG) to identify and support educational innovations for 
development within the country and facilitate exchanges between 
countries. 

The Asian Centre of Educational Innovation for Development 
(ACEID), an integral^art of the Unesco Regional Office for Education 
in Asia and Oceania in Bangkok, co-ordinates the activities under 
APEID and assistis the Associated Centre? (AC) in carrying them out. 

The aims of APEID are: 

— To sthnulate efforts in the Member States for the development 
and implementation of innovations in education, both formal 

. and non-formal; 

— To make students, parents, communities, teachers and other 
educationab personnel, aware, of the need for relevant changes 
in education; ' .\ 

— To promote understanding and appreciation of the differences 
in educational practices and a'pprofiqhes of the Member States. 



